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THE TURKISH ¢ 


All the music 
you delight to hear 


Se | Youll find your kind of music 
74 \\\\| in the Victor Record Catalog 


So fascinating Is this book that we doubt if you 
could glance into tts 530 pages without becoming 
absorbed in it. W hether you own a Victrela or 
not, this is the kind of book you will find your- 
self brousing through just for the pleasure it gives 
you. ind if you @r¢ a music-lover, this Vic tor 
‘Record Catalog will increase your knowle ‘dee and 
appreciation of good music many fold. 


It contains portraits of Victor artists with 
biographical sketches, and has a complete Red 
Seal section devoted to the greatest artists of 

all the world who make Victrola Records. 

There are also portraits and short biograph- 
ies of the are at COMPOSEers, and a pronuncla- 
tion table of the names of artists, composers 
and operas. | 

In addition to this, the Victor Record Catalog 
gives brief stories of the opera, shows illustrations 
of various scenes, Indicates unde rthe title of cach 
opera the different acts and scenes, and lists all 
the selections in the exact order they § are sung or played 
in the opera. 


Free at any Victor dealer's 
Be sure to get a copy of this interesting book—the greatest 


HIS MASTERS: VICE Va ! catalog ah ris ic in all the world, There 15 a copy io r you af 


mes any Victor dealer's, or we will mail vou a copy upor mets reat. 
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Victor Talking Machine Co., Camden, N. J. 
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) WELL,_WHY : 
SHOULD A GARAGE 
BE HOMELY? 

This one isn’ t—(Is it?) The man just driving out (in 

the picture below) is the owner. He looks well satisfied 


with the fact thar he hag enhanced the beauty of his 
grounds at the same time that he has protected his car. 


‘The picture shows how your garage may look if you 
will allow us to send you, with our compliments, and with 
no obligation at all, the 


Complete Working Drawings 
(on sheet 24 x 36 inches) 


including full specifications — enough for any good car- 
. enter to build from. Perhaps you enjoy such work 
yourself. If so, you can't go wrong. 


Tt might even be possible to remodel your present gar- 
age on these lines. If you do so, of course you will 
know what kind of lumber to buy. “If you build of 
Cypress you build but once."’ You know “The Wood 
Eternal’’ is the champion pergola Jumber—does not 
tend to shrink, swell or warp like so. many woods— 
takes paint and stain beautifully, but aver nor need 

sither, except for looks—lasts and lasts and 
S lasts and lasts without them. (See U. 5. 
Se Govt, Rept., reprinted in full in Vol. 1, 
we? Cypress Pocket Library: Just mention 
that you'd like that book, also—Vol. I). 


The Cypress “Pergola-Garage” 


= 


This Pergola-Garage is 

AN ADDED SUPPLEMENT 
to the Sth big reprint of 
VOLUME 28 of that home- 
lovers" guide, counselor and 
impartial friend, the famous 
Cypress Pocket Library. It's 
FREE. Will you write? 


a a 
When planning « Pergala, Mansion, Bungalow or sleeping porch, remember, "' Pith CYPRESS you BUILD BUT ONCE. 


Ez 
= 


iat aur "ALL-ROUND HELIS DEPARTMENT" belp YOU MORE, Our entire 
FoRUnces Art at your serview wilh Helinhae Contriel - 
SOUTHERN CYPRESS MFRS’ ASSN. 
1240 Hibersts Bank Building, New Orleane, Le. or 
1245 Heard Mational vad g-. Fechaonvills, File. 


See Se 
EHSEST ON TRADE-MARKED CYPRESS AT TOUR LOCAL LUMBER DEALER'S, IF HE HASH 'TIT.LET US EOF 
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Copgrigtt, 19 20) bp the Modern Publishing Company- 
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“Getting people to like you is the quick road to success—it’s more important than ability,” 


says this man. It surely did wonders for him. 


How he does it — 


a simple method which anyone can use instantly. 


Lis the oMoe was talkie abour it, od @e were 
£ wonderin chirh one na would te the lucky 
Lin 
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inpertance than knowledge of the business _ 
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fersonaly, I felt dat T bed & fig: oe him in iets of 
wore, Atl [ wna sure that the Gem bee i, tom, 
xever shail [ forges me thrill of whet tha 


prtils, looker, ry rat mewn! Rmnicied me 6 bolls 
erul malell, “hr, Prazer, Gere ie Bie hews olaukt the new 
Agedatamt-§0-the-Preadite og! ‘There @eeiee be be a mew 
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Presiient af the bee office." 
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eters rr Hg ey 


9 ae ae marine im. 

fo wae’? lon 
at five hhttheta a3 padied iio with Peters. 

The fuany thing abot 0. was the big his he made with 

an paryan we dlil imines: whih, To mever mw onvihing 
[ike Ther would come In aed write in and telephone 
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hed first met pears ago. T could oot Gqpure if ott, Bor 
neh the other bow, 


ne lay at Jungheaa T come righs oun and aabel Perr 
how hi I half expected him ta evade. Hoot be 
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— with shertling ero. A mer seme oof peewee 
if thiruiigh ft, Aged | fel the tirge to pit it into 


evivhin & Genth T wae getting remarkable sullen | 
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Over Ten Arh) wornen. : 
odo wheal | wanted them in do, bot ikey actually angel: 
med my while afl dei dager io plese me Mie let 
fee: bell 7k some of Bay experts ner. 
Cite ot GF il CULO liad bey au ce inl rae. 
‘tie firm. He held off mr Men: &f a ble Gill aml gurantee 


16 one oof our somber. | Was Gent io ase him. He 
tt. me ke = on | tHger «few words and I calmed 
Bini. Gimeiie of inti be eee showering me with 

Hogioa. ao gave ic a cheek in full payment, another 

Wier, 6m promiesd to scantlaiin giving wi all Bia 
tna rial i mine mene ff he fi 
rom 210 Pea OF THE Fm. Sik 

oink a aletee ether irnin a 3 praminent 
Thr of our mien beul cried, sod br. 

wen the job. 7 tele 0 hed Gem mde the = ina! Aik 
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enntted| wa to bi a peice onder about whith war com- 
petieira are atl qureed ne anid wiomherine. 

‘Thea EFoiiie ajiran es at oone of our facioric. The 
foe toiled erie, : Loaner nly, 0 was sent te 
airakghten it <at. On te eee oot ral walkout, 
org the Mien ane fecal ail Ue work. ATH) fol anak 

his. bert ever shece then this factory had bed all oar acher 
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OU WEOE them todo. T take mo fe focrtal corer! hor were 
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these pesmirikahie 
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oe ean peta fai i think ane What one Whe. gmosher iis: 
a ; nnother, And whas 


ing ets Me aa Another, Well, there i yr ipa, 
You ean make an imetoat hit with anyone if you my ibe 
things they want you to aay amd act the Way they waht 
bee fet agt, Oh thle end they will merely Li TL. wr 
abere Ea il, ste) wil go mie! ct od Lhe way to PLEASE 


To en io cis ny by inowing certain sieegle thing 
Written a) every Wot of) child ane sien, a4 
Clery and oe ietinnye of tioneh wey were in BetLeeA A 


font hig, whieh shew mou inm one quick glance exmoily 
Wit i may ool odo Pleas them—tt pet them to 
beers whet You wat thes io believe—to think sa yo 
think—to Gea exectly wha’ hed Wal Ure bo ilin, 

Knowing thea simple signe bi the whole aoeret of pet= 
tng Whisk jou Wal OU of fife making friends, of 

Sead afl social mraecemend, Every great bender ure 

Chile method). That le why be LA oo eer, Eee i pie 
eel ome you #! quick! fi leader —Ti thle eli 
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remaon Bhat Go pmb yuirectt opel: other. 
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er geting Lier, hi kind fi [oe oe ia, Cocritie such 
et bg Faerie Pi tert| eget eae Coe, 


Thaker Vorb nm Bet Pager (om paar Sted 
eet bra y De. Bis tore large anual for mivics 
on desing with uma nAbure, 


an eat ick pH ee eae im nt poche Bie tt i 
fi Ti Ti err ot | ce] 
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wil go to you Instantly on approval, all charges pnepuld. 
Lak |i over thesighly, ee 1 ik iar tip Bo che élalee 
ffade for ie. OF enti do ees We bo een WW, Lien REVuPt 
it, and the transaction be chosel ig re dele ia 
Ue rot t= YoU ores wWill—then merely remit Five 
Loatlars | in full payowent. 

Remember you take pe risk, you mastime Bee rod ea baat 
The engin rire bn Fi oa apetoral Yed'!e freer 


thie to gali——nolblig ty bose. He mal che neEpon WOW 
While this remarkable offer pemalns open. 


FREE EXAMINATION COUPON 
COCCRROC CCR EET GRO R ECO RE COR ECR REC RR 


Independent Corporation 
Paubiishers af The Indepemdent Weeki! y 
Dept. BIT1T, 119 Wet 20th Street, Kew Vork 
You may ead me Dr, Wackfernd‘a Come of eves 
lees celitin! “Beading Charucter of Pig." OT will 
®ither reseall the course io you withbe five daya after Aa 
meri, af deed pou 25 lo full pagent of ee course, 
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| WILL TRAIN YOU AT HOME 


A Real Position Like This—for YOU 


The country needs thousands of trained, Certified Electricians to fill 
good positions —and at big pay. It’s all a matter of knowing how, and I will 


teach you by up-to-date, modern instruction, You can learn at home, without | 


interfering with your regular work, by my highly successful method of Home 
Instruction in Practical Electricity. 


Prepare NOW, and be ready im a few months to earn your 


$46 to $100 A WEEK 


Send for this Book— 


My book, “HOW TO BECOME AN EXPERT ELECTRICIAN,” 


has started thousands of young men on the way to eplendid success, A new 
edition of this has just been printed, I want every young man interested in 
Electricity to have a copy, and send you one, ABSOLUTELY FREE ANU 
PREPAID. Write me today. 
How I Train My Students 

_ As Chief Engineer of the Chicago Engineering Works | know exactly the 
kind of training a tan needs to enable him to get and. hold ood positions, and 
to earn big pay. 1 have trained hundreds of men who are holding splendid 


electrical jobs. 
ve each of my students peeracml attention and 1 oompbets aac thorough training. 


I give him os SPLEN DLD ELECTRICAL OUTFIT FREE, and much of the traning is done | 


by actual work. When my students griduste and reevive their certificate they are renedy for 
areal position. But atill more, at any time you wish you can come to our splendidly equipped 


Electrical Shops for special training, So other school can give you this. 


A Real Opportunity for YOU 

Wishing ia wever going to make your drama come true. You've got to atudy—to 

learn. Aanan is worth only $2 or 330 day from hia neck down-—and no more; but there 
ta mo limit te what he can be worth from hia neck up. 

A trained mind is what gets the big pay. lt is thia training that you need, and T ean 

train you in s few months, Are you ambitivns to make a real acerss—then send me 


the cesipon — today. 7 4 
Electrical Outfit Free 


= ——==a 
To every etudent who answers this ad lam giving « splendid Electrical Outht of etasl- 
ard size Electriesl Tools, Instruments, Materials, ete., absolutely free. Furthermore, t 


every Electrical Student [ give a truly valuable surprise that | cnonnmot explain here. 


Free Employment Service 


1 am continually receiving requests from employers to send them trained Electrical 
men, | sasist my students to secure good positions. I keep in touch with them for 
years, helping and advising them in every possible way. 


Write Now— Don’t Delay 


Ean Delay never pot you anything. Action is what counts. Get started — 
- r , nod get started now. Write me, or send mre the coupon, right NOW. 
hn : = Ss, L. L. COOKE, Chief Engineer 

he : =i 

sa eet ‘CHICAGO ENGINEERING WORKS 


DEPT. 31 
441 Case Street «© + © : 3 
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e didnt think he 
could sell goods 


—but today he's the 
biggest producer 
on onr payroll’ 


Jimmy Cameron thought he wasn't cut 
otf for a soleeman’s job—buit $27.50 a 
neck seemed to be Ais imit For advance ‘ 
ment as bookkeeper—and fe simply Aad 
fo heve more money, So he made the 
break —ond within mine months this man 
“wie thought Ae couldn't self goods" 
wos averaging $170 aweek as rood sales- 
mon. Hoe he did tf! makes a etory that 
every mon who feels the need of earning 


*Fimeemy fh loading Orders where we never cogld cet busines 
belore—aed when I tell you that last week alone he cleared 
§103 you con judge for yourself that Jinumy is getting along.” 


IMACY Cameron ts the wonder saleaman 
of our business. When Jummy opens up 
his case of samples and unwinds his line 

of sales talk it seemg as if the customer's 
neil just naturally gravitates towards 
immy’s order book. There isn't a phase of 
the se me im which Jimmy isn't pro- 
frient. He's a wizard at sities be audience 
with his prospect, He studies his customer 
and presents his sales story so as to overcome 
every Possible objection. He knows how to 
drive his arguments home—and he's a master 
ol theartof closing thesale. From the instant 
he enters the customer's door till he goes out 
with the order in bis pocket, he is in absolute 
contral of the interview. Jimmy's landing 
orders where we never could get business 
before—and when I tell you that his salary 
and commissions for the last four months have 
averaged over $110 a week and that list week 
lone he cleared $193, you can judge for 
yourself that Jimmy is petting along. 


Jimmy Simply Had to 
Earn More Money 


You would hardly believe that only nine 
months ago Jimmy Cameron was a $27.50) 
ite : More than that, ee a4 
I wins always fo to stay a ecpeer. 
We needed more chien ie we almost 
always do—and os Sales Manager I literally 
combed our organization for available sales 
timber, Jimmy looked as if he might make 
good material for my department, and I put 


Proof That Highest Salaries Are Paid 
Men in the Selling End of Business 


The fellowing trance ops creer ise the Mistritvation of the payroll 


from a typical manuiact 
Administration Dept, 


monthly salary 5114.3, 


Fa Dept.—ii?t men emplopees—auperintendectita, fore- 


shop rm, €8c. 


SLAt bd. 


Sales Dept. men caployees—sales manacers anid macistanbs, 
house, city and traveling salesmen. Average monthly salary 


COmmunaions BEiG48. 


eta: Sf whee JE co pein coperiag dhe raiarige, deuerer, in 
wide freeing eC pre money 
readht he aperape far pike aalecnem and Angier. 


rimrnf, de ae! jac 
abet teri 


pe 5 men pete SPT bask 
keepers, gudilers, ereelitmen, coroeponienis ond clerks. 


Average monthly szlarr 


be lb andl askerd | il iy to think it over, 
Iwext meoroing he came into my office and 
announced that he hac decided not to accept 
my offer. 

“You see, it's this way, Mr. Hammell, I 
don't think IT eoukl ever make a salesman. 
Richt now as I*m talking to you my knees one 
shaking so IT can hardly stand up. I neeel 
more moncy—in fact, I've simply got to fined 
some Way to increase my income because 
expenses ate increasing so much at home. 
But I'm afraid I never was cut out to be a 
salesman.” 

I trie] te convince him that he might be 
mistaken, but I saw it was me use, 50 dropped 
the matter. 

But hardly three weeks passed before 
Jimmy was back to see me again—and this 
time to apply for a salea position, I was a 
litde surprised to see his change of attitude, 
hat be seemed so sure of himself that I ave 
him a trial—and I have already outlined how 
he kaa mace good. 


A $27.50 Bookkeeper Becomes 
a$J10 a Week Salesman 


Hew did he do ii?) T felt care something ai ittt+ 
tant must have happened ta trasslorm a dil det 
beeper into the afar caleamun of gur bos, So 

ome day whee Jimmy cqime into the office with a bigger 
eheaf of orders than usual, | asked him frankly doe 


et 
"Beanetienes. Mr. Hammel, T have ie pane’ myeell to 
be sare it’s all true, Sine ‘earthed: aa eh One oe 
have convinced me that 0 ox ever 
be a sabeeman. But 2 siexply hail to 
rar moro masey aomchie. vil 
ono day shortly Shar Lo wilbed with 
you Tran inte a salesman friend of 
mice Whit aT gee Chink that at es Aa 
aihly the aelllag gome wasn't 
bo ile into alter all, He Seca 
too sales a jeation—ibe National 
men's) Training raliken— 
which seemed to have exactly what I 
Ta kocking for, 


‘How He Learned 
to Sell 


"The 6.5.TA.—as It ls commonly 
known—ls on ormnization of toy 
Batch salen formed for the exnress 
pura of traning men for positions 
a8 cy at ieeveling saleumen. A fur~ 
ther aervice rendered io memoereol the 
Association is ita Free Employment 
Hurray reg helps its members Gril 
the kind ai pes bar which they are beat 


Average 


more can read with profit. 


By CLIFTON D. HAMMELL 


fitted. J faunel the entice of trainiee af the aT. LB 
to be Just what FE neeced, Tt takes all the “mastery 

mat af aalesnasahip = yon Karn bow bo prepare tbe 
“Selling Takc"—how to appraich the peospect—bow 
ba mange the ntenkew — how go clase the tale [ht 
fect. it makes all af the precee ef solesmanship oo 
ciesple that it is hurl to eosiee how onyeme could foil 


to become o gid salem by following the principles 
q UIE. 
"Thort the mpse neactics!| featum: of theip saree is the 


fact that it links abibty to bo sppertanlty and Gis you to 
rarn otic Ene dearne came in to you that meorn= 
ing to apply for a sales ‘atin fT hed only completed 

@ part of the training, but T already felt conticdemt [ could 
nine, a telling fh, And in my work a3 aalevman for 
ped have fend innumerhle occasions io ue what [ 


curtm) frees the WS. TA. corse. 
Salesmen Are Needed—Now 


“T am telling my story a0 much fn detail berawer 
imagine there are a bot of other fellows who feed the same 
lack of confidence I did—and ae would weleoese the 
oppartimity bo ogra grate T cae ste fo Peso 

any average cles caper, puinter mareanie 
ir farm boy should mot Hine ble to do as well os I ha 
You Reo] not know the first thing about selling ta bexin 
==the §.5.T.A- trains you from the ground wh—gives 
Yi © complete insight into selling methoda—in your 
“gh cmpeTeler t making it necessary that you give 
had present postion until you are ready io bein 
brdlin mand f Ehaen 8b itt Employment Fa. 
secure & food Position. 


Book “Opportunity In Selling” 
Sent On Request 


Sieeply 4 seni) yor sue anil tBay Association weil imal 
tk Coet of levbermiiet leek deecabing whe 
wniltica olered ley Uke salea fickd—explein- 
cits ¢ demwed for aalramen alwaya cacreile the 
ase Eb ti a the scarcity af aalewmmen is porteculashy 
poate rigtht maw —telllng just how its Courur will qaalily 
Ei far any line of aedling. foeluded wath the arm 
tiers from hundreds ol others eeerbers al the Assecin- 
ton describing soceeacs won, also «large list showing 
bile with openings fer salcemsen. 


Mail enupea below o¢ post carl salen may change 


sn Whole fe, Address Mat raining 
mn, Dept. LA, Chienga, DL, U. 5. 
National Salesmen's Training Ass'n, 


Dept. 15-A, Chicags, I, U.S. A, 


With no chfilention on t, lense sen! rte ful 
lnkereuuiioa aleret the NSE.A. Tran ata Emnhivy- 


neal Service, Albeo o howing ap lius 4 Tlel 
epcniess for saleunen 

Kame. . wrt ol fc ak asthe Sch Te no et ey peat : 
Speer... mais - = y = 2 pated 
City. . oie gi RE alsa chi gaekere rad eke 


Salesmen—Salesmanagers—Executives! 


Why You Can 


Double Your Income 


By Mr. Wilson M. Taylor's New Plan of Selling as Outlined 
in His Wonderful Book—"The Science of Approach" 
By THOS. P. COMEFORD 


[have beught and digested humdneds of 
ollars’ worth of books on the scienee of 
salesmanship, and yet it was pot wotil tbwe 
ronths nen | discov ‘red what © consider 
to be the oot important contribution to 
the selence of selling that has develo 
up te date, At that time I was ealled 
consultation with a client relative to 
advertising Naturally, I came in contact 
with their selling fore: oc I was emased 
at the suceces that these peopke wene 
rocuring from new salesmen, men who 
Pad no previous kiow bed er whatever at 
their line. | found upon close investipa- 
tion they had engaged forty men who had 
never sold their product before, and in 
three weeks head tramed the in to be 
super-silesmen, carning double and triple 
theiri previous salaries. 


I was told that the man directly re- 
sponsible forthis auaceess waa Mr. Wilson 
MM. ‘Taylor, Sales Efficieney Expert of this 
organization, f wef Mr, Taylor, tallced 
with him and found! fim fo be on erfra- 
ardinary wen. Jn one four he eraited 
ane of the rool fundamentals af selling than 
Bes fed herd before fro any cee worn, area, 

ieat oof of, fr, Yaorlore wiefhed ore 
BG etme and pracdical that ang wean cooled 
apply ut, 

[ renlized at onee that this man hed a 
meeeage for a millbon other men lke you 
nod me who an: welling OF em ploving men 
to sell, 1 discussed with him the ad- 
visahility of distributing this message to 
thease whase auecess in life cepends upon 

sclling, The reswli oe the! Mr, Taylor fh as 
uritfer a boa, * The Science of Approork,” 
giving fa the aclling world this plan, whiel 
ra fhe result of over teenty yeara of practical 
erperience tm selling, research, analiwis 
af men ond paychology, Jt is rear rend sy 
for diiribulion aft a price within the reach of 
everyone. I further learned that Mr. 
Tavlor has for years been sur cessfully 
applyi ing his methods in his connections 
with such firms as the Willvs Overland 
Co,, the Studebaker Co ¥. National 
Carbon Co., also with the United States 
Covernment, 

Afr, Taylor's mel hund, aa oiuflined in 
The Serene af Approack,"' gives NIU a 
guide fo mena minds. ffe eloseifies all 
barra Breet ad? shore qo fie beet any 
fe quidky appraie the minds of men of 
parioua iypes, io defermine their incline 
tions, Meir process of Miinking, their baste af 
jreadgervesit and decision, ao you con alicaga 
take fhe fine of leat restatance ia welling, 

To knew theese things is to know in 
tovnnece the proper way to approach men 
of all types so ns to sucetaitully sell them. 

Take, for example, the case of Mr, 8. 
J. Frank, whom | had the pleasure of 
meeting, ‘and who five months no We 
a failure sansalesman, Affer three weeks’ 
iretning on the principles as ovilined wo 

“The Science of Approach,” Mr. Frank 
corned ta the firal aeentih in comrriiesinis 
eeer AS, = o&ln the next & roonthe Ale 
Frank earned over $2044)) in commissions; 
aun this is only ome of adogen eases im this 


one orgnization of pyen who have followed 
Ar. Taylor's methods and succeeded in a 
hig way. 

You ahwild be abe to greafly incremes 
your sales Through the application of 
Mr. Taylor's simple yet sciewlific metho 
af selling. 

Iwant you and pn million other men whe 
are so vitally interested in selling te seid 
for Afr. Tavler’s book and read it. He 
hos pereecl te seridl at 


ON 5 DAYS' APPROVAL 

I venture to say that after you have 
read it you will pet take ten tines the 
price for it, but should vou oot feel that 
it is worth more than the price, only $2.00, 
you can re-mail the book buck to Mr, 
Taylor without obligution, 

Your opportunity is presented in the 
CcMEpMa below —ise ib. All it re cyuires IX & 
little initiative to determine whe ‘ther or 
not “The Science of Approach” will 
benefit you at greatly as it has benefited 
other men, You take no chance in deter= 
mining this, and the chaneee are for the 
stall wwe ailment wf 22.00 vou will nin its 
value to you up into the thousands, Sign 
ane mail the attached coupon TODAY, 


B.—Get this book and analyse 
* Pane Sach mam your lident forces nod how 
WHEL Cu utiline the am. Koow Vour posit ive 
qualities, fo a8 to direst Vour enereics 
most successfully. 


WILSON M. TAYLOR, 
SALES EFFICIENCY EXPERT, 
o16 Futth Av., New York City, 
Tou may send me “The Science of 


Approach.” I will either re-mail it back 
to you in 5 days after ite reeript or will 
arnidl you 32.00) in full payment for the 
plan. 

Naine.., 


ee ee ee eT 


Achirems. . 


Auto and Tractor Mechanic {| 
orleans 


circle ene for Ue im = : 


nnd oer 


ackanicn, ek 7 ie 


yg hereareri bet} 
FREE *" PREE proming ana re on he Se pet gre "semetag eae 


HL, AUTO =T : 
22 SivLiAey des. RACTORAavaTiON 


~The Man Who Directs 
Eyerrwhers in busines there la need for the man 
who knows Higher Aecounting. To mret the com- 
petitive conditzons that oxint 
elina mated. — ree a — = tod 
economies mast t into effect Tae 
ment must hare the whole sltustion charted 
abown in flzurea whenever wan 


Over fAumerican ecnrerna need the 
pervices of men who can da this. That shows where 


ELT 
Extorsicn Lniversity. 


Learn Higher Accounting 
By Mail 


The Latalle meikeod will jreia zea 


Biome orcs eens at ted 
Somvern of Amerienn Ener ie of AS ene ae 


iting. Commarea Ly ee ane Ibe cheba rie file 


7a Cam 0 ; 
The exmminetions oo e's your pomsenk poesciion 
eeirme & Gtths cach oath if po wish. 


LaSalle Students and Graduates 


ef oF PResiiee! depress eas how be found 
‘im ued caren 


Heunsylvania H. i £108, Americas Pe 
Eilat ching OW Ne hon 
ally, Tha 


Free Consulting Service 


Aa a LaSalle stedent, i agian opel png lh fren 
wee. Of ser Lore tei berylee whieh g 
me am, 


Eatens ma Uera isa ce Phin 

erica. la. fe = 

oanree Gr nee bac be 
Send Coupon 
He will send fall 

alee of free woof eh 

fete led se 

Ehaum Bis, Doh Hoossoén. Ee 


for PM oOpy nor, 


i poaae ealuete 


Witheet. coat part. gas Leavy 
eto hee larg foward res ome fy sof Training 
mate ear" (a eee 


Presaerit at es PG (GER RRR BRR Rh bbb bb bid deed 


a a eee PRPS SS EGe PP ie Pe ee 


Popular 


Science | 
Monthly 


Cet inte thie payier peofession oid have pocltions opened to you 


’ Mmanilacturers, architects, railroads, comtractors—by every kind rim 
JAN 1920 by il cot ptation where micthunlcal deslen and comelrutiion are See —" 
“4 F carte swt, Dealtemarshij puts you Im the clase of specialists, = 
Prizes you above the crevel of job hunters, makes you 2 man whose : eae, 
acne are nanan IL. th al : ae Se eRe 
: ee hore Uhe sante opgrartunity to get the teaiming that other ee ee et 
l“olume 96 = No. / Hien lial Who lek pbe ‘Pears Tech | Cree ies Draitmasship iS See 
andl are nin dleawing lance eolorbes ool bolkdiag important, re Sere Sete 
- FEalile pine. Wu ae can learn how bo earn = a road 4 


$25 to $100 a Week—or More 


Not couch really skilled drafismen are available io fill 
the places open now. All you weed is training to be prepared 
to onawer the coll that will mean more money for you. Begin 
your training withowt delay. Don't waste time waiting. The 
Chicago "Tech" experts are ready tmday to give you the 
thorough. practical instruction which will enable you to step 
into the drafting mom of some ber ocgnnization prepared bo do 
the kind of work that earns high salories ond beads to advance- 
meet, Ad est write, Mail the cocapon below of o letter stating 
which brinch specially interests. you. 


Come to Chicago ‘'Tech” or 


TRAIN AT HOME 


Chicage “Tech” has its students everywhere. Ti you can't 
como te Chisago, take the Hoomwe Study coarse. The same 
profesor who direct Uhe resident courses will tewc oF ap bey 
mail. Vou wall have their personal direction. you will learn 
the most modern met hods—all this while holding your present 
job. We train hondreds of ombitious men—and see them 
quickly new to succes, Vou dhereiore need not be denied thls 
technical educotion., Sign and mail the cougeom, 


4 Drawing Outfit 
(No Extra Charge) 


Every student of the @hicago 
Tech" Home Study Courne 
im [eraftsmanship receives this 
draving «uthit—et of insirus 
ments in cast, drawing board 
T aquare, triangles, scale, curve, 
——iemabs drmaving payer, pemcils, etc. or 
a tneh ereit in case he already hasan outht. You use them 
while learming—=then take them right into your practical 
work, 


C ON TEN TS—Continued 


Train Them While They're Yau 
Sinews of War and Peaen 
The Dog Neorsemaid 
The Sight Seeing Trolley | 
Not a Watch—An Ash-Tray 
if You Let Your Finger-Naile Grow 
Making the Bristles Stand Up 
Seaweed! Bolla and Trinkets 
la Wood Getting Searce? 
Too fdoch Scrubbing 
Conheat Announcement 
Making Your Own Climate at Hons 
How Old Are You, Egg? 
Aathing Mew—Even Prohibition 
Te Remove Your Rubbers 
Poliese Degas Under Cuntire 
Esit the Slipper 
The Sacer amie 
htt ——_ cabieseai 
Ds] rim mp-P oa a 
Exit the corkscrew 
Help the Blind with a New Cane 


Les from Germany 


Far Ci Ashes 

Samak Hirt from Wour Hair 
Alew Harbor-Entering Svelem 
Building Things They Study 
Silencers to Shot Out Noise 


PRACTICAL WORKERS 


How to Change Gears 
What Can be Dene with Horee-Cheatnita 
A Paleo 


Ober instigvwiians ask jee to pay brei— 
gil Ehen bo find aut laver bere well cjialitied 
fou are for this profession. We senile the 
ree lesan fires and jdace Yoti under ne 
obligation at oll, Dastover yiHiF ejiin lite 
tions betore you pay anyibing, And see 
fer peursglf just what Chitage “Tech” offer 
you in training which will liting a feadly 
mackel [or yest services aral open Lp y bar ~ 
tunities which are clase fe Lhe wnltained 
man. The coupe will liring all the facta 
wlaweE the ¢muifec, the eigll fee, are] whe 
cosy ten. 


Easy Payments 


Dew tuuion fers and sary Aerepr af pape 
mew. Pay os you po alomg. Crt ‘trainin 
which will soom repay in extra earnings al 
the cost of come, You know the salar 
received by skilled techoical men. Cort in- 
formation om the opportunities which are 
omened wide to you by Chicage “Tech.” 


Practical Training Under Practical Men 
Grerlind Vous Auterebits Rime | No Time Put In on Needless Studies 


Weare Small Pieces of Wood Enrollment with Chicage “Teel means setting direct persemal instruction from men whe for years have planned 


in Determining Contera : i wi or lng | r 7» Ba Z i ; i= 
anil directed big architectera! anil teninecring Work in beading: cities, They hove weeded out useless theories and 
Grey Your Fi ty areeree tind of instructlon which will enable you to work beside the most experienced 


Conceal the Lraning-Beard in a Toble 
Ta Prevent Inked nee Blot 

Rim ring ‘*Pinechasd"™ Radiator Hose 
A «Pisce P Husw 

Lt Protects Milk from Cold 


moodless studies and will give yous tbe 
Beer. 

That k one reso ay yo Can fet a complete, thoreach technical training here tn such a shart time Alan {her 
eae why Chicago “Tech” mes are in such great demand. They go into work prepared bo give dhe kind of 
acrvies wanted, 


This is the training yoo wre offered either at the college or by mail, Amd this is the tice to enroll when there is 
suck a pressing new) for highly trained 
diattiumen, Une pour spare hours to 


‘iid wen Ces Send the Coupon 


“Tech offers you the epportunlty. 


Whan Your Kar ls tising to Preese 
Chak St fcvnnte EvaparaLian 
eco Scholarship Cantesk 

You Werk in Hard Weed 
A Safety Caeter For Ladders 
Wi mal the Amchaor Line on wa Chent 
A Concenled Laundry Chute 
The Saw-Teoth Platform 
Turn Pipe with Ordinary Wrench 
The Useful Hairpin 
Safety Pull For Plectric Switches 
Bui a Closet in a Wall Hole 
Heating Fond sod Woeter for Cattle 
Ports Laading-Chut# 
Signal that Warne of Hain 
Preserving Flowers 


pepakt c kone A 
Hz nile jussteure Lies Babbite Feo tual 


How to Protect Emery Wheal 
A Homemade Groove—Cutter 
Start Your Furnace with Gas 
A Cheep Fites-Un station Operatic 


Below we list our principal courses le Drafting and several others. 
Jil mark X im the () to show which course interesis you and we 
WHE tem! catalog and information about that partioalar sulsect. 1 

doubt. about yourself, tell os your ambétiors and we will srlvise 
‘aa. Sending the coupom may mork « tureing polat in your career. 


Auto and Gas 
Engine Course 


All ght sa@iomohiie mechaniem 
—lie cemelriicihn, operetiog 
BEPALNS=tinehs by mail 
train drealy werder the Chlrago 
“Teeh" suionehiieempercia. Learn 
1) pie. Primeiples of the ALO Me 
bl le. wll Etna Kagiete. Power 
Planta, Trenemilialons, Lisbricaiicn 
Ceaning, Barerke. Siarilng 
Lighting Byatema, er. 

Know How to Fix Troubles 

Rioat complete ost ract lon dn eno 


Alay lea! bo a larger measare of success than ae have eipected. We 
Cat (fais you as we have timed others. Sead the coupon to-day. 


CHICAGO TECHNICAL COLLEGE, 
131 Chicage “Tech” Bullding, Chicago 


Without obligation ups me, send your Cataloar om subject indicated 
below. Also FR cE Leven if inquiry is on Drafting or Plan reading. 
Mark X opposite work in which you are copecially interested, 


O01 Architectural Trofting 0) Plas-Reading—Buibii 

O) Machine Drafting ) Plas:Heading—Shop Sen 
O) Electrical Drafting C Estimating 

C) Structural Drafting CC Surveying 

) Sheet Metal Draiting .) Aute and Gas Engine 
CO) Builders’ Course LO) Arora tlc 


Fefalr fork. Equipe rou for hips 
Py Ortostart a business, Lile e- 
Tod for trond repair mes, 


For Open-End Splicing 

4A Halder for Short Erasers 

Te Keep Glue Warm 

Harrell Makes » Win —Thenit 

iWMertisifiee av. Rafter for Siren lh 

Burning Alighte in the tlie 

A Dear Check Made from a Bicpole Pump 
A Spray Irrigation Post 

Covering the Steam-Pipes 

To Hold Shank-Dyills in Lathe 

Don't Neglect the Circular Saw 

A Flower-Pot on a Tree-3iump 

Old Files for loe-Ficks 


| A ti 
Complec, practleal lnstructlon bn FetTuh. « a cae 

ee eaten eer Matiganaacuss re re noe aie wa ac Liga a(nitaiy eine alee aaten's 
Brincinlia maidechear, Coneimsccion 
of Pecr irin of machines fally # i- 
plained This course equine you far 
ny work. die e ralalog ome 
information. Feed coujean. = 


MMO ceireiad die nec ae lelae ete Wr aias eee oe ew ee ee a ke eee ee eas 
ERG ecrissecviekieeaset cayccna aoe MAIN (ciasencise wie wetveas bya 


“Hiege or Home Study? State which.....cccscusccesaacanacesseaannee 


LEARN WIRELESS TELEGRAPHY 


Fascinating and Educational Work —-Big Salories— Prepare Now 
The United States Shipping Board is making beary demands wefor Ded ge-tralmed wireless oper. 
ators. Trane] all ower the world, secure, (ree, unsu living accommodations and earn a bigealary, 
We Also Teach Morse (Wire! Talegraphy ond Roihwoy Accounting 
School established 45 years, Endorsed by wireiess, rallway and talearaph hicials. Low 
Tates, Students can earo ving expeneds while sttending shoal Catalog Free. Write Today, 


Dedtgoe's Telegraph ond Wireless Inatitute Bth St Valparaiso, Indiana 


saeeecesy LAW 


tetie baw law | 
ma G00 whens re me ba eid « 


Lee ee 
¥ trained men win j a oe [= af | A, a bos uy pesos bw 
= i macaeantul tw Cralted mesg aed Echaboar 7 
staple rem Nearer nie al Brea ae : 
Healeader, Lawyers eam | ular aloes, ter rublanca AL 
$2,000 te $10,000 Ansualty amisere antares, 
We hide rod jbegien, To ean | 
lal ay a 9 Soe ‘pack tev = went = | Blackstone Institute 
beet ital eh meee . fag C 2s F Chant atten | otzl r Thee, 1S Oe = Deerbeee Steet, Chie 
1 as Ciara af LL li. « ronfenrac|. 
) eevee et pecceeetsl etodenis eorel ie] : 
at paren teed L; 7 ba io rier vy pol i Lae —————— — 
righ dhs ‘La chee a Bedesem THE BOY ELECTRICIAN. FPopiler Fianeof Mbertricel 


fee. Setel far thee— Se, 


LaSALLE EXTENSION UNIVERSITY | 
—_Dept, He hicagn, 1S. Chicaga, Ll | ; 


Apa rba for work and play Wik che Esjlanation of the 
Frincipies of Evenday Ebecurielivy. $2.00 Poactpetd. 
Popular Sclemce Monthly, 223 W. Pech Et , Sew York 


ae 


Get Bigger Pay 
Shee y 


Here is 


You need specialized knowledge 
today if you are to master electri- 
eal forees and command the high 
ealary of an electrical expert. Puc- 
cess in electricity will come through 
your ability to aequire and use the 
epecialized| knowledge of others— 
knowledge collected and condensed 
in Hawking Electrical Guides. 

Just think how much these books will Ielp 
you. In Hawkins Electrical Guides you 
ilways have at hand for immediate refer- 
ence or study, a wonderiul work contain- 
ing 4,700 illustrations and 3,500 pages 
which cover all subjects, princ ilies, theories, 


practices, probleme, troubles, and ways of 
doing things electrically. 


The (Ginkles fel vimnar peerlort. Vu Gil carry 4 
atmler aluvgt with you 0 you have miaaterod 
its ponkenia, All awhpeet arm itiudessd so that 
you enm firnl the imferiatin ifietal ithy, Write 
Ben im Lhe fiber: djeratnon and anewer lor. 
It's like having a fameusa electrical authority 
always al yndir tlbaw peady to aneWwer any quwed- 
Eiext WW aH 


‘HAWKINS ELECTRICAL GUIDES: 3599 Pages—4799 Pictures 


De yo Gant &o kaw the facts about the follow|ne electrical aul | Flexible Covers Packet Size 
cfm? ‘They ane all caver in Ue kines Electrical (euidies I 

Jectriea clot ond ayeibobi—etasic ad carreed electriciey—perl- ] AL Number $ 1 A Month 
mary Belle—oeetors fil Gdlsina—rrletafice atl Gom@ueiely === 
mga tiees—iniuction olla—lpiame brineipiee—chees of diy. 
filiine—as inatiina—rindines—eonmutator brushes Moor pine 
fpe—arineliire reactlan—mneor eartiee—roolculsarions—bhrmke 
hose —cieeiied ad inetallation af dpm and matire— 
Roe teTa—Aniee eelie—eierre nd fuser —ninislanen 
TRL Ste) a ra wall Dh Meh Pe fa 
thon of de mo—ere en of eee, Dein alee ie 
ate) aire galt —inel de, cues ae uelereround wiring—daen 
| fiaahere—Iighining probes ton—rerrlers sore baery FPR 
ALCmLIne GORE ponciples—elternating quens dlagreme—the 
Peet faeodf=alitriaior primcipies—aloeroior | ontetriiciicon— 
windings. A.C. Motera——sqechreeese and indielhin Roker prin- 
piea—A CL BOBO Meili Beers, (Paneer 


Shipped to You FREE 


Periicl ae mana Se a Las — banks: first. 
— iba i wir work--plck up 

ane lineal Ue wil) lncreae 
yeor carting ability. Tssebde for 
Pasareel? Us Chey Are the moe9 
cmnpeeie amd glee wpipien 

Ghenirizal besa ever pabllahed., 2 
hyvery lnrok fa gompiete in It 


Lowa 4, jones briuc in, Tere es, bed — Got Peers —rec. fers, fils BelE luk the perire wet le the THE. 
ternatl Suro arte —rliohing devlios—ciroolt hbreqkere— | beat bargain. Ampeg, Lil ALTE, 
relava—ighening protector apparstes—requlnting devrices—ayn- | Gnisiial afer now Oo 


& : 

Te FRE Ave, 
Mew Yark, N.Y. 
Please submit mec 
tor examination 
Hawkina Electrical 
Guides (price $1 seach). 
Fhip at ener, prepa. 
the 10 mumbsers, Uf satle- 
Lore [ ogree to send you 
Blo wit im Been anva aH to 
further mail vod 2] each month 


antil paid, TEE PENCIL. 


Fall ake fouUp tT Bn 


She tonite n—inikallag Aevip—neiee— jeer baer ine 
dletores—weye fore eau —se leh oars Alberiating cir- | day. If you decide 
rent, faring meecer stationda—torbines! maneremont, aehection, lee | to keep the bolo 
fen, erectian, iting, ninning, cure ani repale—teephones. Tek. | Fou can inake 
el el Laelia Ieliegminhy god weeny —ecirelioe—elecrie | aehiloment at 
el peel biehtine—photamerr: Elegtro rallwaye—olecerie | only SC oper 
iscamotives—tar tighling——ies cat onperation—mleceliane | month te 
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provide your family, No matter what your age, your occupation, 
your education, of your means—you can do it! 
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I've done it for thousands of others. 
do it for you 


trick or catch to it Give me five 

days and Pll prove that I can get your 

pay raised for you. Jl dottona™” show 
you" basis. You get the proof before you 
pay me a cent. 
You've probably heard of me, My name is 
Pelton. Lots of people call me “The Man 
Who Makes Men Each.” I don’t deny it 
I've done it for thousands of people—lifted 
them up from poverty to riches. There's 
mo sound reason why I cannot do it for 
you. Soa let's try. 
Now, follow me carefully. Tm goog to tell 
vou exactly how to do it. I'm the possessor 
ofa “secret™ for which men have been 
searching since Time began. 
There's no need to discuss the whys and the 
Wherefores of this “secret.” Suffice it to say 
that /f (orbs, That's all we care about— 
ft Works, Over 350,000 men and women the 
world over have proved it for themselves. 


Among them are 


I MEAN just what IT say. There's no 
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such men as Judge 
Ben HE. Lindsay; 
Supreme Court) us- 
tice Parker; Lieut, 
Governor Mekel- 
vie, of Nebraska; 
Wu Ting Fang, ex- 
LU. S&S. Chinese Art- 
bassador; Gover- 
lor Perrisvaf Maich- 
rant and thousands 
of others of equal 
POM MREnCE, 

Some of the things 
this “secret” has 
done for people are 
astounding. would 
hardly believe them 
if [| hadn't seen 
them with my own 
eyes. Adding: ten, 
twenty, thirty or 
forty dollars a 
week to a tans 
incite 1 a mere 
nothing, That's 
merely playing at 
it. Listen to this: 
A young man in the 
Fast had an article 
for which there was 
a mation-wide de- 
tind. For twelve 
years he “ puttered 
around ~ with it— 


ie 
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harely eking out a living. To-day this 
young man i5 worth SA40,000. He is 
Gracie nei a $25,100) home—and paying cash 
for it. He has three automobiles. His 
children go to private schools, He goes 
hunting, fishing, traveling, whenever the 
mood strikea him. His income is over a 
thousand dollars a week. 

In a littl: town in New York lives a man 
who two years ago was qateed by all who 
knew him. From the time he was 14 he 
had worked and slaved—and at sixty he 
was looked upon as a failure. Without 
work, in debt to his charitable fnends, with 
an invalid son to suppert, the outlook was 
techy black. Then he learned the “secret,” 
In twa weeks he was in business for him- 
seli. In three months his plant was work- 
ing night and day to All orders. [During 
1916 the profits were $20,000. During 1917 
the profits ram close to SOW And this 
Betial 4-year-young man is enjoying pleas- 
ures and comforts he little dreamed would 
ever be his, 


[ could tell you thousands of similar in- 
stances. But there's no need to do this as 
Pm willing to tell vou the “secret” itself, 
Then vou can put it to work and sce 
what it will do for you. I don't elaim I 
can make you rich over mght. Mayhe. | 
can—mnaybe TF can't. Sometimes I] have 
tailures—everyone has. But | de claim 
that 1 can help ) out of every 10) people 
nf they will let sme. 

The point of it all, my friend, is that vou 
are using only about one-tenth of that 
wonderful brain of yours, That's why you 
haven't won greater success. Throw the 
morsed mne-tenth of voeur bra into section 
and youll be amazed at the almost instan- 


Lanes results, 

The Will is the motive power of the brain. 
Without a highly trained inflexible will, a 
Praia has about 45 much chance of attaining 
pucceSss in life as a railway engine has o 
crossing the continent without steam. The 
biggest ideas have no value without will- 
power to “pot them over.” Yet the will, 
altho heretofore entirely neglected, can be 
trained into wonderful power like the brain 
or memory and by the very same method— 
intelligent exercise and use. 


lf you held your arm in a sling for two 
years, if would become powerless to lift a 
feather, from lack of se. The same is 
true of the Will—it becomes useless from 
lack of practice. Because we doen't wse our 
Wills—hbecause we continoally bow to cir- 
cumstance—we become unable to assert 
ourselves, What our wills need is practice, 


a Be a i . 


| I can doubtless 
If L can’t then it won’t cost you a cent. 


Develop your will-power and money will 

flow in om you, ich Opportiucities will 
open up foryou. Driving energy you never | 
dreamed you had will manifest itself. You 
will thnll with a new power—a power that 
nothing can resist, You'll have an influence 
over people that you never thought possible. 
slecess—in whatever form you want it— 
will come as casy as failure came before. 
And those are only a few of the things 
the “secret™ will do for you, The 
“secret” is fully explained in the wonder- 
ful book “Power of Will.” 


How You Can Prove This 
at My Expense 
I know you'll think that I've claimed a lot. 


Perhaps vou think there must be a catch 
soimewtere, Lut here is my offer. You 


can tasily make thousamds—you can't lose! 


A pene. 


Send mo money—no, not a cent. Merely 
clip the coupon and mail it to me. By 
return mall you'll recetve, not a pamphiet, 
but the whale “secret” told in this wonder- 
ful book, “POWER OF WIILL." 

Keep it five days, Look it aver in your| 
home. Apply some of its simple teachings. 
If it decsn't show you how you can a 
Chaise your income many times over—just 
as it has for thousands of others—mail the! 
book back. You will be out nothing, f 
But if you do feel that “ POWER OF 
WILLL™ will de for zee whit tt has dong 
for over a quarter of a million others—i 

you deel as they do that it's the next 
greatest book to the Bille—send me only 
F450 and you and I'll be square, 


li you pass this offer by, I'll be out only 
the small profit on a three and a half- 
dollar sale, But you—you may easily be 
out the difference between what you're 
ialkine now and an income several times 
as great. So vou see you've a lot—a whole 
lat=-more to lose than I. 

Mail the coupon or write a letter now—you 
may never read this offer again, 


PELTON PUBLISHING COMPANY 


14-W Wiloom Block Meriden, Conn. 


PELTON PUBLISHING COMPANY. 

HW Wileex Block, Meriden, Conn. 
You may send me “Power of Will” at 
your risk. | agree to remit $3.50 or remail 
the book to you in five days. 
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6,520 Burlingtons have been sold to the men aboard the U. S. battleships. 
Practically every vessel in the U.S. Navy has many Burlington watches aboard. Some have over 100 
Kuslingtons. The victory of the Burlington among the men in the U. 5, Navy is testimony to Burlington superiority. 


A watch has to be made of sturdy stuff in order to “‘make good'’ on a man-ol-war. The constant 
vibration, the extreme heat in the boiler rooma, the cold salt air and the change of climate from the Arctic to the 
Tropical are the most severe tests on a-wateh, If a watch will stand up and give active service aboard a | 


it will stand up anywhere, 
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Burl A Month 
urlington A Month 
And yet you may get a 21-jewel Burlington for only $3.50 a month, ‘Truly it is the master 

watch. 21 ruby and sapphire jewels, adjusted to the eftond, temperature, isochroniam and positions, Fitted at 


the factory in a gold strata case, wreranted for 25 years, All the meweat cases are yours to choose from, You 
pay only rock-bottom price—yee, “bed rock-bottom price’*—the loweet price at which the Burlington is sold. 


: . 'j You don"t pay a cent to anybody until you sce the watch, Wre 
See Tt First F  ehip the watch to you on approval, You are the cole judge. No 
# * obligation to buy merely because you get the watch on approval. 
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Put your name and address inthe coupon or on a letter Burlit = ton Watch Co., Dept. 1361, 
self card now and pet your Burlington Watch book free 19 atrat dc Marshall Blvd, Chicago, Ml. : 
and prepaid, You will know alot more about watch buy- Please send me (without obligations and prepaid) your 
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Canadian Office; 338 Portage Arc,, Winnipen, Man. 


$3.50 a month offer on the Burlington Watch. 
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] [Automobile § $50 


Repairman AWee ch 


SHOUSANDS of men like you are wanted to fill these ese big-paying jobs in the 

automobile engineering field. Thousands of places are open, too, Uffeurs and garage 

managers, It's easy to pct one of these good jobs and to prepare yourself to hold it pity don't 

haves to go te school. You don't have to serve an apprenticeship, Spare time only is needed, These 

great automobile books will teach you everything you need to know, Fifteen of the greatest engineers 
and experts in the business wrote them in simple language that anybody cr 1 understand. 


Partial Contents 


Automobile Motors; Weid- 
ing; Moter Construction 
and R Repair Carburetors 


ENGINE PARTS | 


CARBURETORS: | = te raeaeacst Fy. 
VALVES. | 6 Volumes Shipped Free | eos2s=" 


LUBRICATION. | | Just off the preas—the 1920 model—an P. in — minute six-volume ties Tires, decepae 


library on Automobabe Engineering, coves img the consirwctien, care and 
4 of pleasure cara, motor trucks and motorcycles, Packed full of 

Vance information on Lic tinge Systeris, Garage Design and Equip- 
ment, Welding and other repair methods. Containa everything that a 
mechanic or sn ARFINeeT Or & Mmetor cyclist or the owner or clive 
owner of a moter car ought to know, Anyboly can understand them. 
Tastefully bourne in Ame rican, Maroc a, fhechle covers, gold stamped, 
2050) paises and 2b illustrations, tables, bl ieprints nil exokauatosy 5 
Hiaygrar, FA I. hrary Ueat fost thei: irela od ele flare ti Dcoenpibe bist tet corns to yo 1 oR peor 


free for T dare’ examanetiion, Cher 52000 pete of previvs mitions eve been sold. in 
of Electric 


-S Only 7c a Day! Lite Diserams 
Not a cent to pay in advance, First you see the books in you own home or shop. Just mail 
coupon and pay express charges when books arnve, You can read them and etucdy 

them for seven whole days before you decide whether you want to keep them or 
not. If you like the books, send only 2 in seven days and $2 a month until the 
special introductory price of $19.80 has bren paid, (Regular price $30,) Along 
with the set gocs a year’s consulting membership in the American Technical 
Society. (Reqular price $12.) This part of our offer will be Withdrawn when 
the membership is filled. Mail the coupon without delay. 


Don’t Send Money Now! 
Don't take our word for it, See the books without cost. Here is a 
chance for you to get a neal man’s job with &@ man's size pay, Don't 
Waist & minute in sending the coupon. ches 6 coupon in the mails 
teday. Send no money—just the coupon! 


American Technical Society, Dept. A-0000, Chicago, Ml. 
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COURSE IN | 
Two YEARS 


YOu ARE BADLY if you 2c 
HANDICAPPED [iti octonl 


Taining. 


You cannot attain business or social 
prominence. You are barred from 
) a succeseful business career, from 
the Icading professions, from well- 
paid civil service jobs, from teaching 
and cnllege entrance. In fact, em- 


pores 


ractically all worth-while 
i eral High Scheel train- 


You can't hope to succeed in 
el face of this handicap, But you 
can remove it, Let the Am 


School help you. 


| FIT YOURSELF FoR A 
BIG FUTURE Fil, fe bees 
| per LY fe aomne of America’s leading pro 
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. Algh-School Graduate 
Electrical Engineer — 
Elec. Light & Power Sapt 
JHydrorlotric Engines 
|Teepbon Engineer 
‘Telegraph Enginecet 
“Wireless Uperatar 
Architect 
-Hullding Comimictor 
Chil Engineer 

creuctanl Engineer 
Methanical Regineer 

_ eos Superintendent 
Sieom Engineer 
Desiteman and Drsagece 
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Lawyer 

Tunings Manager 
Cenifed Pub. Accountant 
Sccountant afd Amditur 


,Hookketper 


Satncgrapher 

Fire lasorante Expert 
Sgnitary Engenees 
_Mastet Plumber 

Heating & Vent Engineer 
_Automoltk Enginest 
Jwtometile Repinnan 
_Anplane Mechank 
General Educatiog Coume 
‘Common Schon! Hraacho 


Why not be up to date and 


know the new words and how to 

pronounce them correctly? Class 

yourself with those who know, 

with those who win success in 
4 - oll lines of activity, 
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INTERNATIONAL 
DICTIONARY 


—"The Supreme Authority" — 
contains answers to questions 
about these new words and 


hundreds of thousands of 

other words. Where else is 

this information to be found? 
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LEARN 


MIECHANICAL 


DRAFTING 


EARN $35 TO $100 A WEEK 


*““Get into the profession of big pay and Rapid Advancement with 
the help of the school that has starte7? hundreds on the Road to Suc- 


cess. fam reody to help you.”’ 
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Learn at Home 
in Spare Time 


Yeu don't kaye to stop work or 
leave home if order to become a 
train! Draftsman, Through our 
practical Home Study Training we 
teach you ih your own home, and 
eMible you to qualify as a practical 
Draftsman, 


i 7 
No Previous Training 
Required 

Owing to the comprehensive nature of 
our course, You peel mo previous training 
In ihe subject. Theigh you have never 
done any kind of drawing before, yi can 
become a thorough Draftamun by following 
Mr instructions. 


Can Learn in Short Time 
by Our Methods 


The reason for this ts that we clim- 
ingle unnecessary Lacoreticul work ane! oon- 
cenitaite ypon the PRACTICAL problems 
such as confront the professional Drafts- 
man. We de mot require yeu te spend 
months: of your Gime on “ preliminary" 
work, but start vou on REAL DRAFTING 
at once. That & one reason why our sty- 
dcils “make good" so readily. ‘ 


Our Graduates Get to 
the Top 


; The Vabiertal succes of opr graduates ec Pre 
festiotial Dealiemen, many ol whom have advance 
Faplaly te AL a Chel Drheman, is evidence 
of the REAL VALUE ef the training given by whe 
COLUMBIA SCHOOL OF DRAFTING. ree 
nim af nif Mucloeis have seoored eocellent poai- 
Dons even before coepleting their courses. We gladly 
Ciserale with wr Mumlevis and priduates in securing 
Octbrabic: psi, which kaa been eney for us owing 
te the any demands upon us io supply ~ edua™ 
for these posits, 


Draftsmen Get 
$35 to $100 a Week 


Out gradwates have chown their ability to reach 

high salarcs “RAPIDLY, owing to their practical 
trainen. ‘They secure excellent salaries AT THE 
START, a8 hog as $2,000 a year, The usual pay 
of Draltsmen is $52 bo $100 a week. 


—ROY C. CLAFLIN, , 


a 


President 
COLUMELA 
SCHOOL OF 
DELAPT RAG 


The Demand is Greater 
Than the Supply 


The clettand for properly trained Dvaftemen has 
olways been efeater than the sepply, but this i more 
st toley than ever before, owing to preathy ineresard 


OOntnitties and mechanical development, Tho 
Draftsman by an essential connectieg link in all engi- 
PETE Work. Thaa great demas is indicated by the 
bong lists of want ads for Draliemen in the daily 
papers, eapecially thse of industrial ceatera. 


Specialists in 
Mechanical Drafting 
The COLUMBIA SCHOOL OF DRARTING not 
only traing DesMaenes by mail beat alse Minmlaine g 
large local instiguiion of the highest stanling, For 
a years it has been the header Ja SPECIALIZING 


on the teaching of DRAP TING. This ft an dbvinus 
adventage ever teaching Draftieg only aso side issine, 


[eee * 
Drawing Outfit Furnished 
_ We supply all cnr students with a alealting out At 
for wee throughegst the course. There i nn extra 
charge for this, one ft becomes Wonk persimal peop 
erty when the cours bas been pokl for in dull, 


Book of Particulars 
Sent FREE 


TF ou are interested in ecoming o practical Trafts- 
fan through the thoroagh training of the COLUM BDA 
oe) DRAFTING, wherety you cas enter a 
Profession in which your servicers will always la in 
elematel, you are lavited to write us fer oar [ree 
Took of particulars, which describes our school ame 
Mths, Por your convenitnes you con fill out ase 


Mail Us This Coupon Today 


COLUMBIA SCHOOL of DRAFTING 
Dept. 1067, 14th and T Ste, XH. W, 
WASHINGTON, & €. 
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Said young Idaho to venerable Vermont: 


TOW D?Y, = distane brother, 
. you've sure surprised me 
some. You know I had a notion 
that these old time Eastern States 
were fot so up and coming as they 
are. But now | find I haven’r got a 
corner on all of Uncle Sam's fine 
scenery. And they do say Vermont 
granite builds the bi gest monuments 
all over the U.S.A. Friend Vermont, 
l apologize, and to prove it, offer you 
this Owl Cigar.” 
“Accepted,” said Vermont. “We'll 
pledge our friendship with this mighty 
mellow smoke. 


“Pll give you credit, young Wes- 
tern Pioneer, for many things. Your 


prowine mines and agriculture are 
ound to make you wealthier still. 
And your Shoshone Falls and splendid 
mountains will always bring you 
many Eastern visitors.” 


3% s+ 


Awonea THE widely different tastes of 
all the States we found a common 
one—an uncommon liking for the Chel 
Cigar. Bue that's no wonder! What 
smoker doesn’t welcome a mellow 
fragrance that never changes—that's 
downnght dependable. OF course you 
know the reason for Owl and White 
Owl's dependabiliry — the nearly 
$3,000,000 Owl leaf reserve main- 
tained hy the General Cigar Co., Ine. 


DEALERS: 
li your distnibutor doce not sell diese dependable agars, write us. 
Ca rig West goth Street, New York Ciry. 


TWO DEPENDABLE CIGARS 


white OWL 8°, 


OWL 
7c 


white OWL 
ac = 


Popular Science Monthly 


Waldemar Kaempfiert, Editor 


Published in New York City at 
225 West Thirty-ninth Street 


January, 1920; Volume 96, No. 1 
Twenty Cents; Two Dollars a Year 


Stepping Off into Space 
The queer and sickening sensations that a flyer experiences 
when he commits himself to a life-preserver of the air 

By Major T. Orde Lees, late of the Royal Air Force 


Dozens of freentors herve applied themselves fo fhe problem of — = 
(Do iff py = == 
providing an airplane parachute thal will be ux nearly —— — 


perfect an possible; but Uf is one thing fo slep info spo a = 

from a balloon and another from an airplane mooring a Se 

a! more than one Aundred miles an four, Wien Pe | tee = 
Major T. Orde Lees, tale of the Royal Air Force, a a 
come fo this country tn order fo demonstrale (hy a hs 


eficary of an Bghtsh parackufe called th 
“Guardian Angel," the POPULAR SCIENCE 
Montauy invited him fo gire a epectal dem- 
onstration for acientifie purposes. The aH 
erperiment foot place suecesafully off the i ! 
Statue of Liberty in New York harbor on | 
August 2%. .A drap from a height of leas i 
fhon too handred and fifty feet ios made. I 

Thia te the lowest on record frow any I 

aircraft, —E DITO. | . 


| Pf. rc 
TE menory of Lufberry’s trazic \ : ya 
} death still lives, Who can forget 1 4 


how the most daring of American 

fighting flyera vaulted into the air to de- 
stroy a heavy German armored machine 
that had been wreaking havoc for days, 
how Lufberry in vain poured in a hail of 
machine-gun bullets at his adversary, how 
hia machine was itself strick, how he fell in 
Hames, how he unbelted himself and leaped to . 
his death from a height of eight hundred fee Sh, 
preferring to commit suicide rather than te bs Se 
broiled alive? Every thinkint man asks himeel! " 
then: Is there no life-preserver of the air? Wo wa: aad 
in which a man in dire ‘extremity can save himeel/? ee 

The parachute at once suggests iteelf. Lufberry's death avr ; " 
typifies the end of a hundred brave flyers on the side of the Fat Rt 
Allies alone. Six thousand men, unable or unwilling to adopt 
Lufberry's desperate expediest, were burned to death in the Major T. Orde Lees has 
air. Ieanspeak with some authority on this subject as a late just jumped from the fly- 
director of the parachute department of the Royal Air Force. Pligg ap aarp 

In view of the fact that no passenger ship dis permitted to fextof the good: and yet, 
leave a2 port without an adequate supply of life-belts, it is as the picture testifies, 
utterly incomprehensible that a flying-machine, freighted his parachute is fully oper 
with one, two, three, even fifteen passengers, ic sent aloft 
without any provision whatever in the way of life-saving 
equipment—because the airplane parachute, when properly 
designed and constructed, has demonstrated its efficacy. 


We have been told that para- 
chutes are too heavy for inatalla- 
tion on machines in which ounces 
must be saved; but we have not 
been told that a serviceable para- 
chute need not weigh more than 
thirty pounds. We have also been 
told that parachutes are expen- 
sive: but can anything be more 
expensive than the loss of a Laf- 
berry? It cost the United States 
government about $15,000 to train 
a fiver during the war. The cost 
af the best parachute thus far 
developed is about #600. Cast 
aside all sentiment, all humanity, 
and consider whether $600 is too 
great a price to pay for the saving 
of a mind and a- body that repre- 
gent an investment of at least 
€15,000 for training alone. We 
even hear it said that pilots them- 
selves Will hear nothing of para- 
chutes. Butisit true? Has any 
vote ever been taken among the 
fifty thousand fiyers of Great 
Britain, France, and the United 
States? 

The Germans, at least, were not ag rigtit, Tetarnatiosal Flim eervice. 
blind. In the last three months of 


Let us present to you Major T. Orde Lees, ready 


the war they equipped most of to embark on the POPULAR SCIENCE MONTHLY'S 
their airplanes with perachutes, experiment. Parachute-dropping means nothing 
The best authorities estimate that toa man who has led the Major's life, He fought 


side by side with the doughboys during the Bower 


from fifty to seventy-five per cent uprising in China, and again in the Philippines 


af the Allied aviators who leaped during the insurrection. He was a member of Sir 
to death from burning machines, Ernest Shackleten’s Antarctic expedition, and with 
or who were burned alive in mid- the rest of his party was marooned for six months 


’ = x ' = on an iee-floe, and for four months and a half more 
air, might have been saved by om an ice-covered isle from which he and his com: 
parachutes. panions were rescwed, on the verge of starvation 


The problem of equipping the 
airplane with a parachute is al- 


most as old as the airplane itself, "a —= 
As long ago as 1913, Blériot at- / a \ / 
tached a crude type of parachute | ] 


io )6Chhis) )6machine—a parachute 
invented by Bonnet, a French 


Copprige, Laiermllonal File Serv ice 
When you jump from an airplane traveling at one hundred and twenty miles an hour, this is what 
happens. You are literally whisked back in a Hash. Then the porachute opens and you feel as if 
some beneficent giant were miraculously supporting you. Asthe upper picture shows, the rigging of the 
Crordiaa linge! ts made of tape because it is mot hkely ta become entangled in the pack, as is cordage 


tanteen-keeper. Successful essays 


were tmade with this apparatus 
until a serious accident to Bon- 
net's assistant, Bourrhis, and to 
his pilot, Lemoine, revealed the 
potential danger of this type, 
designed as it was to drag the 
aviator bodily out of his ma- 
chine. 
Before this, in 1910 to be exact, 
a well known English engineer, 
KE. R. Calthrop, invented a para- 
chute which he calla the Gwardian 
Angel, and which in its latest form 
has been officially adopted by the 
British government for use on all 
ofits airplanes. Sofar the British 
and Freneh among the Allies are 
the only nations that have made 
the carrying of parachutes on air- 
planes compulsory. The failure of 
America to follow the British and 
French is certainly not to be 
attributed to lack of inventive- 
ness. There are at least a dozen 
American airplane parachutes 
available, among them the Folmer- 
Cloge, Irvine, Floyd-Smith, Jahna, 
Sperry, Watkins, and SBroad- 
wick, Up to the present Mr. 
Calthrop’s Guardian Angel is the 
most thoroughly tested of all 
parachutes. The Gwordian Angel 
has dropped nearly two hundred 
men. It is doubtful whether a 
seore Of drops has been made 
with any of the American para- 
chutes, 
In the two hundred drops made 
with the Guordian Angel there 
were but two fatal ac- 
>, cidents, and neither of 
| these is attributable in 
| 


any way to a failure of 
the parachute itself 
One man, Hovle, was 


\ 
¥ Ee , , L's mn ; ‘rH, 
5 : ; , ; ie nan, ‘le, 
— | ened 2 al ’ g Killed because the hook 


by which the para- 
chute-container was 
attached to the air- 
plane broke. The other 
man, Lieutenant Cald- 
well, perished because 
his life-line became en- 
| tangled with the eleva- 
|| tor-rocker arm of the 
Be) «airplane, so that anim- 
pact officially caleulat- 
ed at 2,150 pounds Was suddenly 
thrown upon the harness around 
his body, With the result that the 
hurness broke and Lieutenant 
Caldwell fell six hundred feet to 
his death at Dayton, Ohio, on 
June lil, 1919. The load was 
never transmitted to the para- 
chute itself, 

The problem of inventing a 
parachute suitable for use from 
an airplane resolves itself inte 
these phases: the parachute 
must not entangle the rigging or 
any part of an airplane; its bulk 
when packed should not be more 
than one and one fifth cubic feet; 
and ita weight not more than 


d 
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twenty-eight pounds. In fulfilling 
these difficult conditions, Mr. Calthrop 
has produced «a parachute that has 
what is termed a positive opening. In- 
stead of using cordage for the rigging, 
Mr. Calthrop adopts tapes; for thus he 
prevents entanglement. Each tape is 
folded backward and forward to form 
a pack in the manner of a common fire- 
eracker; the whole is secured by a rub- 
ber ting. When the pilot leaps from his 
machine, the tapes are pulled out al- 
wavs in tension, and for this 
reason entanglement is impos- 
sible. 

The silk body of the para- 
ehute is first carefully pleated 
around its periphery, reducing 
the parachute to a tube four- 
teen feet long by two feet in 
diameter. This tube is then 
packed, concertina-wise, he- 
tween two aluminum disks two 
feet in diameter, separated 
from each other by a six-inch 
tubular spacing piece. In op- 
eration the parachute is drawn 
over the lower disk so that it 
actually leaves its container 
with its mouth already open, 
two feet in diameter. 

In its complete form the con- 
tainer resembles a large round 
cake two feet in diameter. All 
parachutes are approximatels 
of the same size and shape, 
Parachute inventions differ 
from one another mainly in the 
character of their containers, 
and the methods of packing. 

The standard parachute 15 
twenty-eight feet in diameter, 
but during the war the Ger- 
mans were using parachutes 
from nineteen to twenty-one 
feet. Mr. Calthrop is now mak- 
ing a scientifically designed 
parachute of only seventeen 
feet in diameter. It descends 
with a full load at no greater 
speed than the twenty-ei¢ht- 
foot parachute, For over one 
hundred and thirty years we 
have been content with the 
twenty-eicght-foot parachute. 
But a seventeen-foot umbrella, 
scientifically cut, can be made 
to serve the same purpose. The twenty- 
eight-foot parachute owes its inefficiency 
to the fluting that occurs at the peri- 
phery during flight. Mr. Calthrop's 
new Guardian Angel assumes almost the 
exact shape to which it is cut, the peri- 
phery being polygonal in flight; that is, 
a straight line is formed from one tape 
to the next whe it is fully inflated and 
supporting its load. The form of ths 
parachute was determined by wind- 
tunnel research based on caleulations 
made by Major Taylor, R. A. F., a 
mathematician of note, at the National 
Physieal Laboratory in London. 

Far more is expected of an airplane 
parachute than of the huge umbrella 
which has been made familiar by the 


McCulloch. 


professional aeronaut who drops from a 
balloon, to the admiration of thous- 
ands, at county fairs. Remember that 
the balloon is almost stationary, while 
the airplane may be traveling one hun- 
dred miles or more an hour. It is dif- 
ficult to hold up one's arm in a swiftly 
flying machine—as dificult, forexample, 
as itis to prevent one’s hand from being 
awept back when dipped into wate- from 
a fast motor-boat. The mere physical 


task of rising and preparing to jum is 


This is bow the parachute drop Icoked from 
torch of the Statue of Liberty. The Maior jumped 
head-first from the Hying-beat piloted by Lieutenant 
The experiment was conducted by the 
POPULAR SCIENCE MONTHLY to demonstrate that a 
parachute of this type will open, even though the 
flying-machine is leas than three hundred feet in the air 


enough to give one pause. There is great 
danger that the parachute will be blown 
hack along the fuselage while the avi- 
ator is sitting on the side, waiting to 
drop. The silk may foul and tear on 
some part of the machine, because it 
loses its forward momentum the instant 
it emerges and is whisked back close 
past the tail of the airplane. 

That being the case, is it not likely 
that the parachutist himself will be 
struck by the tail plane? To be sure he 
retains the momentum of the machine, 
and therefore travels horizontally for a 
breathless moment or two; but he also 
falls vertically, The opening of the 
parachute arrests this horizontal and 
this vertical motion. 


the 


With ordinary parachutes, most of 
which fail to open for the first three or 
four hundred feet, the kinetic energy of 
the aviator may actually amount to 
more than two tons. Because of the 
aviator's harness, this weight can be 
distributed by the body, Hut what an 
immense 2train is thrown upon the 
harness itself and upon the life-line 
leading to the parachute, as well as 
to the umbrella! Clearly every part 
must be structurally capable of with- 
standing extraordinary strains. 

Mr. Calthrop has succeeded 
in lightening the task of the 
parachute by his positive open- 
ing device, The longer the drop 
before the supporting surface 
opens, the ¢reater must the 
strain of necessity be. But the 
Grardian Angel opens within 
the first one hundred feet. 
Moreover, there is a rubber 
shock-absorber, which obviates 
the necessity of allowing fer 
excessive margins of safety ancl 
Which makes it possible to save 
some weight. In all experi- 
rents so far held with dummy 
and human loads, the Guardian 
Angel has invariably opened 
Within one L ndred and fifty 
feet. 

Such ts my confidence in the 
Grardian Avge parachute that, 
when the editor of the POPULAR 
SCIENCE MONTHLY invited me 
to make a drop from less than 
three hundred feet, I had no 
hesitation in placing myself at 
his disposal, On August 28 
last the PorvLakR SclENCE 
MONTHLY demonstration took 
place off the Statue of Liberty 
in New York harbor. The craft 
used was a Curtiss flying-boat 
of the Trans-Oeceanic Airplane 
Company; the pilot was Lieu- 
tenant MeCulloch, who took 
the NC-3 across the Atlantic 
Ocean. As a matter of scien- 
tific record, motion pictures 
were made by a man in the 
torch of Liberty and by another 
on a boat. 

The drop was succeasfully 
made at a height of about two 
hundred and fifty feet. This is the record 
for a low drop from any type of aircraft. 
It is beaten only by my own record of a 
drop of one hundred and fifty-three feet 
from the Tower Bridge, London, made 
on November 11, 1917. 

How does it feel to drop? The ques- 
tion is put to me over and over again, 
Jumping off in cold blood is always an 
ordeal, even to one who has dropped 
over and over again in aparachute. At 
the eritical moment the question al- 
ways looms up: Will it work this time? 
There is a vertiginous drop, And then it 
seems as if a great, kind giant suddenly 
but gently grasps me, just as I seem 
doomed to destruction, and buoys me 
up so that I float gently to the ground. 


At eighty-three he still carne his living by selling 
sawn driftwood—but the windmill does the sawing 


Why Don’t You Let the Wind 
Saw Your Wood? 
(OR vears, Louis J. Brotton, of Alameda, Cal., was an 
engineer: then for years more he earned his living saw- 
ing driftwood and selling it. At eighty-three he had 
grown too feeble to work the saw all day. 

Did he giveup? Certainly not. Herigged up an eight- 
foot windmill and made it do the sawing through a belt. 
A revolving platform is part of the idea. Thus, when 
the wind turns the windmill, the motion is imparted 
to the saw. 

The windmill ia located on the front porch of the small 
shack in which Mr. Brotton lives. Each day Mr. Brotton 
goes in his rowboat to near-by beaches and gathers drift- 
wood, which he saws into one-foot lengths and sells for 
lise as fire-wood. 


What It Costs to Stop a Train 
; ITH a grinding of brakes the train comes toa sudden 

stop. The conductor explains: “*Nothing wrong. 
Just a signal set against us." Did you 
ever stop to think that it costs money 
to stop and start a train? 

A series of experiments in order ta 
determine this cost were made in 1905 
by J. A. Peabody, a signal engineer 
on the Chicago and Northwestern, 
and, although labor and material 
costs have jumped about a hundred 
per cent since the time this estimate 
was made, the figures are still very 
interesting. 

Mr. Peabody took into account the 
extra Wear on tires and brake-shoes, 
the extra coal required to work the 
qiT-pump in replacing expended air, 
and the increased wear and tear on 
engine and coaches. As the result 
of his experiments he estimated that 
the cost of stopping and starting 
and aceelerating a train ranged from 
$3 cents for a six=<tar passenger train 
at 45 miles an hour, to $1 for an eighty- 
car freight train of 2,000 tons at thirty= 
five miles an hour. The extra coal re- 
quired amounted in a niimber of in- 
stances to some ten per cent of the 
total eoal used. 

Where two roads crossed with an av- 
erage of ten trains a day passing over 
each road, the loss to both roads from 
enforced stoppages to let trains pass 
was found to be $5,800 a year, 


As he slides abong 
the cable in a 
amonothiy rolling 
chiar the iimemafn 
has only to glance 
inko a mirror to sec 
defects that are if- 
wisible from above 


The Bank Messenger and His Wallet 
Chained Together 


(ONE! The wallet fullofbondshasbeenstolen! Imagine 
(, the feelings of a bank messenger when he finds his 
pocket empty. 

He betrayed himself when he first left the bank by uncon- 
aeiously patting the prize pocket, and the watchful pick- 
pocket followed 
this cue when 
they were 
caught in a 
crowd together. 

Instead of 
tucking the wal- 
let out of sight, 
the new plan is 
for the messen- 
ger to advertise 
his work by car- 
rying the wallet 
in his hand. It 
will be attached 
to the end of a 
chain that fas- 
tens around his 
Waist. Every- 
one will know 
his business, but 
that very know: 
ledge will be his 
protection. 


A far better way 
would be fo carry it 
openly in his hand, 
chained te his waist 


That sinking sensa- 
tion when 4 bank 
messenger discovers 
hia wallet is pone 


—e It Easy for the Lineman 


INCE the lineman who inspects electric cables from his airy 
perch cannot very well get out and get under, he has had to 
conibine the feats of the contortionist and gymnast in order to 
ase the under side of the wires. At least, that is the way he 
has been in the habit of doing his inspecting until lately. 
But now George Replogle, of Lafayette, Ind., hurries to the line. 
man's aid, bringing a mirror with 
him. 

[In the lineman’s seat invented by 
Mr. Replogle « mirror is attached 
to the travelers, and suspended 
directly below the eable. The seat 
le both light and compact. The 
mirror attachment adda little to tte 
weight, and it is not at all in the 
way when the lineman slings the 
device over his shoulder preparatory 
to climbing the pole to begin the 
day a work, 

Once he has the seat safely fixed 
on the wires, the lineman has only 
to sit erect anc propel it along the 
line he is inspect- 
=> Ing, keeping his 
ae i eves on the mirror 

to watch for 
defects in those 
parts of the cable 
that are not di- 
rectly visible from 

| above. 

The seat is pro- 
Vided with rollers 
and slides along 
easily, giving toa 

| onee unpleasant 
job the aspect of 
something like a 
joy ride, 


LINE WiRE 
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The seat is provided with rollers 
and travels along the wire taaily 


* F . 
A Fireless Cooker for Your Feet 
CAUPPOSE you were the manager of a large packing-house 

) and had in your employ several hundred employees who 
had to stand all day on the cold, damp floors of a refrigerat- 
ing-room. What would you do? Mr. Alonzo Newton Benn, 
of Chicago, was confronted with this problem, and the result 
was the invention of a foot-warmer. He is shown herewith 
WeArIng one, 

It is made in two sections—toe 
and heel—hinged torether. The 
material used is preferably molded 
granulated eark with air-spaces 
therein. Thus the warmth of the 
foot is retained in the shoe while 
the coldness without. does not 
penetrate. A flat steel apring at- 
tached to the heel portion reaches 
over to the toe portion and makes 
the shoe self-closing. When you 
step into the shoe you press down 
on the spring, and the heel comes 
up and eloses, 

The top of the shoe is finished 
off with fur or felt; and a stopper 
is provided that fits into the top 
when the shoe is not in use, thus 
keeping the cold air out. 

Of course this foot-warmer may 
be worn in , 
other places 
besides re- 
frigerators, 


This tightly fit- |" 
ting cork shoe, 
with sir-spaces 
throughout and 
fur around the 
top, will surely 
preyent cold feet 


When Is a Bed Not a Bed? 


OU may expect to find a burglar under the bed, but cer- 

_ tainly not coffee percolators, toasters, and bureau draw- 
ers. Yet these things can be put there, as our illustration 
below shows, 

The bed is what is known as a cabinet bed and is used for 
a multitude of purposes. Besides the drawers, shelves, and 
eupboards underneath, the head and foot sections of the bed 
are partitioned off. In the head section there is a clothes 
eloget and two shining electric lights. 

The foot section boasts of a mirror and a medicine-chest on 
top, with a closet for shoes placed most conveniently below. 

Alas! there is no icebox, 
though there seems to be 
enough space for one in the 
center of the foot of the bed. 
But, of course, that wouldn't 
do. It might freeze the 
sleepers toes. 

The lady of our illustra- 
tion has just finished her 
breakfast; she cleaned out 
the percolator but she forgot 
to put away the toaster. 
Never mind; she will notice 
the oversight as soon as she 
turns around, 

We are not sure when 
that will be, for, you see, she 
has made a beauty parlor 
out of her bed and has just 


The man who invented this extraordinarily compact cabirtet ci : 
started working on her naila. bed certainly did not believe in wasting an inch space stopping of its own accord. 


“Before the student Ta on a patient, he must first 
drill, clean, All, and pull the teeth of a dummy jow 


The Dentist’s Dummy 


RACTICE on the dummy—that is the in- 
struction given to the student dentist in 
the State University of lowa. He learns to 
fll, cap, make inlays, and otherwise repair a 
pair of dummy jaws hinged together and 
miainted on a stand that may be adjusted to 
any angle. Thus the dummy jawa may be 
fixed in the different positions that the jaws 
of a patient would take. 

The teeth are carved out of bone and 
represent teeth of the average size. The in- 
struments necessary are kept on a shelf near 
by, and the outfit also includes compressed 
air, gas, and electricity. 


| He works in a refrigerat- EI Sa oi it ne 

ing-room, where the cold, By the time the student is ready to put 
damp floors make extra 
warm shoes 


theory into practice, he will find himself quite 
necessary skilled in pulling, drilling, and hacking. 


Whistling for the Boss 


HE boss waiks up to the department manager's desk, 

“Tg Mr. Harris around?" he asks the office-boy. “Yes, 
air, he's around the place somewhere; I'll get him,” replies 
the boy, 

He takes up the telephone and asks the operator to get in 
touch with Mr. Harris. Immediately a horn-blast echoes 
through the building: Toat—too!—toof—toot! It is Mr, Har- 
ris’ code signal. Shortly afterward the telephone rings 
and business proceeds in its usual manner. 

The telephone will not always reach a man in a noisy 
factory, and as an executive's business calls him to many 
different parts of the build- 
ing in the course of a day, 
the electric horn has been 
introduced as a signal to 
locate such men. 

The apparatus is a power- 
ful electric horn, wound for 
the ordinary voltages, and 
operated from a semi-auto 
matic switchboard. The op- 
erator merely seta the de- 
nired code number on a dial 
and pulla a lever. The 
mechanism 1s thereby set in 
motion, and the apparatus 
automatically sounds the 
eall on the horns scattered 
through the building, repeat- 
ing it three times, and then 


i br 


Hattie Gets Her Semi- 
annual Bath 


eae crowds gathered 
round ta watch, when 
ifathe was given her semi- 
annual bath.” Be not 
alarmed: Hattie is an ele 
pliant and lowokes maa clifferent 
when prepared for o bath 
than she does ordinarily, 
Her home is in Central Park, 


Cave-Man Stuff in 
California 


ATO, this is nota morvie-still 
P oo “Stranded of a 
Desert Island,” but a photos 
graph of William Pester in 
hig customary suit sitting 
ouvteicde of his town house at’ 
Pulm Canyon, Cal. He has 
gece ‘hack to nature,” He 
lets his hair and beard grow 


to suit themselves, weirs a 
chenp and simple apron, and 
il forages for fis food. 

Simsmedically he makes 


New York city, where she is 
immensely popular, 

Her hide ia ecrubbed vig- 
arously, wiehel off, and 
sponge. Then, when it has dried, i trips to the large cities and tries 
prent jars of il are rubbed inte tt, it re 6to convert the [nhabitants te bis 
This keeps it from cracking, Tw | | ae 0 way of living—with but litth suc 
of these massages each year are : ! F Ca, 
enough te keep Hattie in good con- When on these trips, he discards his 
dition, Hattle evidently enjoys them, one-pieee costume and wears an old 
for sho submits very poesivelsy, eofe ahirt, trowsers, and sondala. 


Conquering a Stubborn Door 
NCE upon a time the “scissors man" used =. : ‘ N some parts of the South and West the prosaic 
to tramp wearily down the street, his heavy When Canal Mects River cellar is replaced by a romantic cave in a_hill- 
grinding wheel slung over his shoulder; or else F you were building a canal side, The old-style, half-recumbent cave door 
he rode in a littl cart behind an old horse. that had tocutucrossariver, makes it unnecestary to construct a vestibule to 

It remained for a Frenchman to rise to still what would you do? Let the the cave, but its weight must be lifted every time 

greater heights. We present him here enthrone] canal runintothe riverand sta- the door is opened. This objection can be re 
upon his auto-grinder, Two automobile wheels thon a traffic policeman at the moved by installing a simple automatic lift consist- 
suffice to carry his sharpening kit,the grinderand watery cros-roads? ing of a weight sufficient to balance that of the 
the small gasoline engine that pro- The people of Chaumont, door and attached to the door by @ strap or amall 
vides motive and grinding power, France, asked themselves this rope passing through a pulley. 
We are told by our Paris cor- Sime question when a cena 
reapendent that he hos added twa they were building reached the 
bh hundred percent to his earnings, banka of the Marne river, 
Their answer wag the attractive 
bridge which is shown in the 
center of the page. 

Though it seems like a 
strange and original idea to 
build o bridge over water to 
carry more water, yet it is 
really very important to keep 
the two waters apart because of 
the tides and flood seasons to 
which the river is subjected. 

There unre over three thou. 
sand miles of canals in France 
and they are used chiefly for 
lugging heavy merchandise such 
aa coal and building materials. 
The canals are owned by the 
state and are nearly all free from 
toll, The langer ennala have a 
depth of six feet or more, with 
locks one hundred and twenty- 
six feet long and seventeen 
feet wide, 


He Rides with His Work 


Poor Fido! —Or 
Perhaps He's Diddums 


LJ E is wearing the latest 
in Parisian hair-cuta,— 
we have it on the word of 
our Paria correspondent,— 
but he doesn't look happy 
over the distinction. Doubt- 
Jess his name is Toto and he 
it a gay dog at heart, but 
saddened by the names that 
ordinary street pupa hurl 
at him when they meet him. 
Then again, perhaps he is a 
iecendant of some seven- 
teenth-century cavalier dog who aped the ways of his master and 
handed down the fashion of wearing the hair long, with a jove- 
lock tied with a gayly colored ribbon at the end. 

We imagine he has heard abouwt those dainty little ribbons tying 
up his forelock until he is sick of the whole tonsorial business and 
would almost change lots with an alley cat. But perhaps we are 
Woh. 

Maybe he's called Diddums,—Didduma, as is a lap-dog we know,— 
and enjoys his degradation, not knowing what itis to be a regular dog, 


Now for Half-Sized 
Telephone-Booths 


F you suffocate and are 
most uncomfortable in an 

ordinary  telephone-booth, 
how would you feel if they 
eut it in half? Twiee as bad, 
ay gome; it couldn't be 
worse no mutter what they 
did, sav others. Well, any- 
wity, the picture below shows 
a hali-sized booth, so wou 
enn judge for yourself, 

The object, of coiiree, is bo save space in 
Hlrendy crowded stores and other places 
where itis customary 6 install telephone- 
booths for the conventence of the public. 
The booth t an equal-sided right triangle, 
and the telephone is located in the middle af 
the hypothenuse, Thus, you see, you stan 
in line with the altitude, and really have 
pimost at much space to move in a you had 
in the old square booth. 

Huot this & a tale of booths, and not of 
squares and triungles, 


How'd You Like to Be a Movie Star? 


JIKE to be a movie star, wouldn't you? 

amoke cigarettes, and register emotions, Ah, but suppose you were 
told aome day to jump from the top of a fist moving train and cateh hold 
of a few dangling ropes? That alters the case. 

Tom Mix, a well known star, was given that order, and he filled it, as 
our illustration shows. He wasn't sure that the ropes would hold, or 
that he would cateh them; but he went after them as per orders. 

The ropes are called “telltales,” and are stationed on both sides of low 
bridges and tunnels to warn men walking on top of the trains, They 
are just long excugh to give a man a sound crack on the head, 


When It's 
Summer in Japan 


H EAD, feet, anda fan are 

all you see on the surface 
of the water in the picture at 
the left. Mr, Keishimoto, of 
Japan, & floating and at the 
same time fanning himself— 
holding the fan between his 
toes, 

But why should he fan him- 
aelf when he is almost entirely 
submerged in clear, cold wa- 
ter? He is demonstrating 
that, in spite of his fourscare 
years and ten, he still is quite agile. If you doubt the skill necessary 
for performing this feat, try it yoursell—but our advice js to choose 
a day when the water is calm and a spot where you ure sure 
that no one will be watching you. 

In the first place, it ia very hard to keep your head erect above the 
water unless you are swimming the breast stroke or treading water. 
Mr. Keishimote is doing neither; he is floating on his back, But at 
the same time he is wiggling his toea—which everybody knows 
you are net supposed to do when you float, 


Is It the Oldest 
Barrel-Organ? 


AS you sit in a small 

k country church, silent 
except for the birds outside, 
you suddenly hear a grent 
creaking and wherzing. Ah! 
The organ is being tuned— 
or rather blown up. And the 
man who does the blowing? 
ine of them f shown here 
with, blowing up his organ * 
with u foot-peda!l 

But the man in our picture is not merely 
i“blower™: he does the playing az well. 
His ip a barrel-organ. With his night hand 
he turns the “barrel,” with his left hond he 
works the six stops, and all the time he 
FALL 1TH fies with one foot, He uses his other 
foot for standing. 

This organ is jocated in a church at 
Mrightiingsea, England, and has been in 
uve since the beginning of the eighteenth 
century. 

Tt is still going strong. 


“tes es i 


3 Copprnight. Pree Dlustrating Service 


Nothing to do but dress up, 


For directing the medicat 
ed vapor to the head of the 
larynx for the tre 

ef bronchial affections : 
pointed nozzle is weed 


er Aonioe 

their aha ion trestocent! 
while touring tf they pro 
cis Liem ty awith cone 


of these pocket vaporizera 


Here a party of four pationts is using the family vaporizer, 
inhaling the medicated vapors through different nozzles 


Gassing Your Breathing Apparatus 


| Si cases of disease of the lungs, the 
bronchial tubes, the larynx, and the 
nasal passages, it is often desirable to 
apply medicines directly to the dis- 
eased mucous membranes. The nasal 
passages and the upper parts of the 
larynx are comparatively easily accessi- 
Ende tor local treatment by douches or 
spraying: but the lower parts of the 
larynx, the bronchial tubes, and the 
‘lungs cannot thus be reached. It is 
obvious that neither solids nor liquids 
can be applied to the mucous membranes 
of these deep-seated organs. If any 
medicament is to be applied te them, it 
must be in the form of gas or vapor 
inhaled by the patient. ; 
Numerous apparatuses have been in- 
vented for vaporizing medicinal pre- 
parations for inhalation purposes. 
French inventor has designed a 
number of vaporizers suited for 
various conditions and based on 
the same principle. The substance 
to be vaporized, be it a medica- 
ment, a disinfectant, or a perfume, 
is placed in a container and heated 
by an aleohol lamp, a resistance 
coil, or some other source of heat. 
The vapor rises in a tube, and 
meets a blast of air from a blower 
ora pneumatic bulb operated by 
hand. The vapor becomes inti- 
mately mixed with the air, and is 
expelled through an opening of 
guitable form, either as a fine jet 
or in the form of a cloud of vapor. 
The inventor has built vapor- 
izers In a variety of styles and 
uizes, from the traveling model 
which, when closed up, is barely 
larger than a cigarette-case and 
may be carried in the pocket with- 
out inconvenience, to the large 
apparatus supported by a stand 
and making it possible to treat 
several patients at the same time. 
nome of the models make it 
possible to combine the vapors of 
several medicaments and to inject 
their intimate mixture through a 


aingle nozzle, while others automatically 
measure the doses of the vaporized 
medicament to be administered. The 
apparatuses for vaporizing disinfer- 
tants and perfumes are based on the 
sane principle, but are more simple, 
In some of the large models the vapor 
may be intermittently expelled in the 
form of rings or clouds by the use of 
pneumatic bulbs pressed by the hand 
of the patient. Some of the smaller 


models of vaporizers for perfumes or 
deodorizera are cleverly camouflaged in 
the guise of vases, statuettes, or other 
objects of artistic design. 

The sccompanying pictures, illis- 
trating three different models of tks 
new apparatus, show clearly tke 
adaptability of the vaporizer. By the 
use of different nozzles the apparatus 
may quickly be suited to the require- 
ments of each individual cage. 


In the Cellar of this Brewery 
Now the Mushrooms Grow 


LAS, poor cellar! We knew it 
onte when it was full of tubs— 
copper ones for making beer. Now 


it is used for growing mushrooms! 
That is how the owners of one brew- 
ery decided to make use of their idle 
building. 


A. single fait electric 
ght ~uides him as he 
gathers the full-grown 
mushrooms in the 
cellar. TWMiushrooms 
grow in damp pLacts 


What goes on behind 
the darkened windows 
of this brewery now? 
Kiushroom culture. 
The beds ore where 
the vats sed to be 


Mushroom culture isa very profitable 
business, The plants are easily and 
cheaply raised, and the mushrooms are 
sold at a high price. The beds must be 
made in dark places where there are no 
draughts, such as cellars ard tunnels, 
In the cellar of the brewery shown 
below the beds sre arranged in 
rows With narrow paths ketween 
them. Each row is about twenty- 
two inches high and wide. The 
bets are covered with fertilizer 
and then sprinkled with sand. A 
short time after the epawn is plant- 
el, the mushrooms break through. 

In France many thousands of 
dollars are made each year by 
raising mushroorn 


a ~ t 
in ce lars. 


Knockdown towers are used in 
taking industrial films for edu- 
cational amd publicity purposes. 
Dr. Francs Holley uses the pictures 
in free exhibitions, his object being 
to make people realize how won- 
derful ia the gift of sight. Dr. 
Holley waa blind for eighteen years 


The Movies Are at Your Back Door 


SHE Bureau of Commercial Eeo- 
I. nomics, of Washington, D. C., has 
launched an educational campaign in 
which moving pictures are to be used as 
textbooks. At the head of the move- 
ment is Dr. Francis Holley, who was 
blind for eighteen years. The free dis- 
play of motion pictures is his method 
of keeping his vow that if he ever re- 
gained his sight he would devote the 
remainder of his life to teaching 
the rest of the world how wonder- 
ful a gift sight ts. 

The Bureau is sup- 
ported by voluntary 
subscription, endowment, 


Trucks like this carry and exhibit Dr. Holley's 
films te millions of people all over the world 


and annuities, and already has a library 
of 20,000,000 feet of film to draw upon. 
The films illustrate a great variety of 
subjects, but place special emphasis on 
depicting the manufacture of various 
articles of commerce from the raw ma- 
terial to the finished product. 
Specially constructed motor-trucks 
are employed by the Bureau in this 
educational campaign. Each truck con- 
tains its own electric light plant, and 
carries a standard projection machine at 
the rear end, and a collapsible steel 
frame which, when set up, will support 
a projection screen twenty feet wide and 
thirty-six feet high. The penerator on 
the truck supplies the necessary cur- 
rent for a number of flood lights 
placed in the sides of the car body. 
These trucks have carried instrue- 
tive films to the remotest districts, 
and exhibited them free. 
During the war the service of 
the Bureau was placed at 
the disposal of the Govern- 
ment and contributed ma- 
terially to the success of the 
Liberty Loan campaigns and 
the various drives for chari- 
table or patriotic purposes, 
Motion pictures of indus- 
trial processes are of partic- 
) ular value just now, when the 
Allied nationsare making tre- 
mendous efforts to find mar- 
kets for the products of their 
factories, mines, and farma, 


Built to Carry Passengers through the Air 


“EO THY build giant engines if several 

j smaller ones will do?" 
This question is often asked of aero- 
nautical engineers when they express 
the opinion that the very large and pow- 
erful engine is one of the necessary re. 
quirements for the great 
passenger machines of the 
future. 

There are many points in 
favor of the gigantic motor. 
Firat of all comes the all- 
important question of 
weight, 

Two small engines of 400 
horsepower will weigh more 
than one large motor of 600 
horsepower. ‘The small en- 
Fines must have two sets of 
crankeases, magnetos, and 
evlinders, while the large 
machine has only one set— 
heavier, to be sure, than 
each of the smaller sets, 
but lighter than the two 


together. 
Quite as important is the 
propeller efficiency. The 


lowes in one large propeller = plane 
are less than the combined 
losses in two smaller pro- 


pellers. 


This enormous nair- 
engine 
twelve cylinders 
and its normal 
peed is 1,650 revy- 
lutions a minute 


Isn"t it clear, therefore, that a well 
designed large engine means a big step 
toward the giant commercial machine of 
the future? 

Knowing this, an Italian firm of auto- 
mobile engineers recently designed the 


has 


largest aviation engine of today, The 
engine has twelve cylinders arranged 
in V-fashion. The bore iz 6.8 inches, 
the stroke §.4 inches, while the normal 
apeed amounts to 1,650 revolutions a 
minute. At this speed the engine de- 
velops 685 horsepower, but 
if necessary it can be run 
at 1,700 revolutions, when it 
will give 750, tts maximum 
hersepawer, Some advance 
on the anemic 45-horsepower 
engines of only len years ago, 
is it not? 

The weight of this engine ts 
not high considering its pow- 
er, for the complete motor 
weighs only three-quarters 
of a ton. A large single-en- 
gined biplane has been built 
apecially for this big motor. 

Last summer this machine 
flew from Paris to London, a 
distance of 225 miles, in just 
over a hundred minutes, A 
few days before performing 
the feat, the airplane had 
traveled fram Turin to Rome 
and from Rome to Paris at 
an average speed of 164 miles 
an hour, thus breaking all 
records for this journey. 


Nothing Seems to Cure It: ’'m 
The modern patient’s life has 


She is neither telephoning 
nor secking haven in a 
costly bath-bowee. A mv- 
ment alter this picture 
was toleen she shut the 
door on herself and her 
iritated throat. She 
turned on the steam, let 
the device at the side 
favor and permeate the 
Htth: room with menthol, 
and long before the picture 
was developed she had 
developed perfect health 


In a gymnasium suit this dignified 
man could obtain a maximum of 
embarrassment and a minimum of 
exercise. So, taking a position 
twenty feet from his own fireside, he 
takes the exercise for cheat and 
shoulders that hia phynciwn has 
eugecated, He pulls up the springs 
and they pull down the fatty tissue 


The gas gong has not been rung, mor is the 
young women drawing treasure from a 
near-by Alorist’s shop. She can't sleep. 
She's only a young mist, and be teld her 
when he came back from war he'd prob- 
ably — Well he's due back wext Monda;--. 
and she can't sleep. This device removes 
the excess mowture from the lunge with- 
out pain cr inconveniencs, producing a 
soothing ecfiect that terminates in sieep 


This looks too comfortable to be scientific. 
The potient is undergoing hot and cold 
hosing to stumulate tired nerves, and, as 
any fire-horse can tell you, there's nothing 
hike it. The control table automatically 
regulates the temperature of the water and 
the health of the patient, and the accuracy 
cf the operator increases with every treat- 
men>. Would you rather give it or get it? 


Taking Something for It All the Time | 


become just one machine after another 


This young woman ts not 
gratifying the almost uni- 
versal desire for a mo: 
ment im the spotlight, 
The big lamp she is facing 
gives off ultra-violet rays 
identical with those of the 
fun, and ¢he is busy get- 
ting rid of her bronchitis 
or threatened tuberculs- 
da. She wears goggles be. 
false, be it in a studio or 
on the road, a glaring 
light i¢ not fit to book at 


This device is not sent F. O. B. Detroit, 
but the cost of upkeep is about the 
same and it will go anywhere. Sufferers 
from paralysis or long-continued illness 
enjoy this runabout in a twinkling. It 
supports the arms, head, and legs, and 
if necessary the neck, and is so readily 
moved that the first paragraph of a 
Bolshevist's speech would blowita block 


A slight stomach-ache may become the center of one*s whole werled, 
Below is a littl: cabinet containing Four radiant lamps to throw heat 
ond curative faye at the very point where the pain is unbenrable, 
According to the inventor, the results are equivalent to those that 
might be obtained by the application of two thousand hot-water 
bags, one ton of plasters, and a sheaf of old-time prescriptions 
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This is no effort on the part of the sub- 
ject to toss a mean look at the world 
through « lorgnette. To be perfectly 
frank, the young women has undergone 
4 facial massage and shampoo at the hair- 
dresser’s and is now removing the tired 
lines from under her pretty eyes (note 
unencumbered eye) with high-frequency 

| current. She got up at dawn and is getting 
oi ready for the Midnight Frolic, to which 
ahe has a perfectly valid invitation 


You Can Ice-Skate on the 
Sidewalk Now 


LL the joys of tee-skating—with- 
out any ice—are provided for ina 
skate invented by Harry Paulsen, of 
New York, It has rollers all along the 
bottom and 2 hard rubber knob 
clamped to the point. The knob is 
usal for pirouetting, and the rollers 
allow a flexibility of motion that is net 
possible with the ordinary roller- 
akate. On these skates you can make 
a figure eight, spell your name, 
waltz, or do any other iey tricks. 

At first glance Mr. Pauleen’s skate 
looks like the ordinary lee-skate, fer 
the rollers are almost concealed Le- 
tbvreen the side plates. They are ke‘) 
rigidly in place by 
emall shafts running 
from zido to side. 


No roustabouts unload the barge. The fretght-cars are hauled down on a 
marine railway to the level of the barge-deck: the rest you can imagine 


Taking the Freight-Car to the Steamer 


N order to do away with the 
roustabouts who are a fa- 
miliar sight along our Southern 
rivers, Gustave A. Hansen has 
invented a loading and unload- 
ing system. He believes that 
his invention will do away en- 
tirely with tedious hand truck- 
ing. 

A trainload of machinery ar- 
rives at Smithtown. There is no 
wharf, 
railway tracks on shore to the steamer, 


Five carloads are to be transferred from the 


oy 


E 


LOATANG FLATT 
Haw the marine rail- 


way pulls the freight- 
cara down to the 
barge and up again 


Ordinarily 


this means hours, or days, of hard manual labor. 


How can the task be accomplished without handling 
' Tf you will study the illustration 


in the usttal way? 
shown at the top of this page you 
will see how Mr. Hangen is planning 
to do it. 

A marine railway runs from the 
tracks on shore down into the river. 
What Hansen ealls a cradle moves on 
the marine railway. Two of the 
freight-cara are backed upon the 
cradle on shore. Then the cradle is 
hauled down the marine railway with 
the aid of a cable passing around an 
electric switeh to the steamer. 

[t's simple enough now to trans- 
fer the freight from the cars to the 
steamer; for the floor of the car and 
the deck of the steamer are flush, 
the freight passing over an interme 
diate platform on the cradle, which 
must be held at exactly the right 
~ level. 

All this maneuvering, of course, 
will require the most careful and 
skilful handling of the steamer, 
The vessel must be held in exactly 
the correct position for keeping the 
cara at the right level. Still, Hansen 
thinks that this will be a very simple 
matter, because the cradle with the 
ear Will help to push the steamer 
out just the right distance. 


| 


Each cartridge in the glass sphere contains a 
number corresponding to a French bond; 
the owners of lucky-number bonds receive 
bonuses varying from small to large sums 


The iceless ice-skate depends 


on follers instead of on ice 
for its quality of slipperiness 


Buy a Bond and Win a Bonus 


HE glass sphere in the picture, 
A containing what look like eart- 
ridges, is not some new weapon of 
war. It is a lottery jar, and was 
made for a French bank, the Crédit 
Foncier, <A lottery jar four times 
thesize of this one, to contain millions 
of cartridges, is being built for the city 
of Paris, and 360,000,000 will be 
given out in bonuses to holders of 
lucky-number French vietory bonds. 
Each cartridge will contain a slip 
of paper carrying the number of one 
of the vietory bonds to be floated by 
the city of Paris. The cartridges will 
be dropped into the sphere through a 
emall opening in the top. When all 
the bonds are sold and their cor- 
responding cartridges ara in the 
ophere, a small steel trap-door at the 
opening will be closed, locked, and 
sealed with the ¢reat red seals of the 
city. Then the sphere will he re- 
volved rapidly, and when itis brought 
to a stop the opening will be at the 
bottom. Theseals will be broken, and 
the cartridges shot out, one by one. 
The holder of the bond correspond- 
ine to the first cartridge shot out will 
receive S250 04K). 


This is one reason why 
the cost of living ia high 


West shall we do to reduce the 
PO eostolliving? There are two so- 
| lutions, economists tell us, Pro- 
duce more—that is the first solution, 
Distribute more eficiently—that is the 
aacond solution. Increased production 
means the speeding up of existing ma- 
chinery and the invention of new and 
better machinery. But more efficient 
distribution? The more one considera 
that tremendous problem, the more one 
is convineed that nothing short of a 
eomplete transformation in the methods 
of handling goods at our terminals can 
meet the situation. 

Something must be radically wrong if 
it costs less to pend a bale of goods from 
Havana to Boston, 1,300 miles, than to 
transfer it from one pier in Boston har- 
bor to another: if it costs as much to 
deliver a machine-tool from one of New 
York's great terminals to the hold of a 
ship as it does to transport it by rail 
from Chicago to that New York freight 
terminal; if a bale of cotton can be 
shipped by water from Savannah to 
New York at less cost than for raising 
it from the hold of the vessel and 
transferring it to a Brooklyn warehouse. 
Average Day’s Run of a Freight.Car 

The worst of it is that when terminals 
are so poorly equipped as to make it im- 
poasible to load, unload, anc distribute 
quickly, the arteries of supply 
suffer in turn. We boast of our 
long hauls, We never speak of 
the inordinate waste of time 
entailed by poor terminal facil- 
ities, The average daily mile- 
age of two thousand freight- 
ears on one hundred forty-four 
rallroads, according to recent 
records, is—what, do you sup- 
pose? ‘Twenty-six—just twen- 
ty-aix! And these twenty- 
aix miles wore covered at the 
breakneck speed of two and 
one half hours! These 2,000 
freight-cars are only ten per 
cent efficient. And we think 
that we have progressed since 
we abolished the stage-coach! 

It eoats $3,000 a day to hold 
an ocean freighter in port; 
$1,000 a day to hold a coast- 
wise or tramp steamer. Since 
New York, Boston, and 
other American ports supply 


stable fer the night, and returns the 


Cutting Down the Cost of Living 


the country and distribute the coun- 


imagine what mtst 
be the cost to the people of 
the United Sates in the delays 
incurred in ‘moving 600,000,000 tons 
acrosa the marine freight terminals! 

Now, it must not be supposed that 
our government, state, and city authori- 
ties have been blind to conditions that 
were antiquated fully fifty years ajo. 
Within the memory of living men, at 
least a dozen echemes have been pro- 
posed to better our distributing ma- 
ehinery. It is hard to change a compli- 
eated and more or less standardized 
evetem, New York was probably ths 
last large American city to change from 
horse-cars to eleetrie traction, from gas- 
lamnpe to incandescent are lights. The 
change was staggeringly expensive, but 
it had to be made. And eo it is with im- 
proving our methods of distribution, not 
merely in our large ports, but wherever 
there is an important freight terminal. 
Tens of millions, possibly hundreds of 
millions, must be spent; but, until they 
are spent, we must expect to pay 
twenty-five per cent, and possibly more, 
for the necessities of life, 

Admitting all this, what system of 
distribution shall we adopt? Most of 
the machinery that is advocated for our 
ports and cities fe of local benefit only, 
The distributing svetem of the country 


tryv’s products, 


Teamsters ond motor-truck drivers waste from twe to 
three hours by merely standing in line at terminals. 
When the congestion ts at its worst in New York, a 
driver unhitches his horses, leads them off to the 


next day 


Twenty-six miles a day is the aver- 
age journey of a freight-car, 
the present cost of transportation 
that helps to keep the “high” in 
the high cost of living. Herewith 
we present an Englishman’s solu- 
tion of the distribution problem 


It’s 


ae a Whole must be eonsidered. The 
evatem that is adopted must provide not 
simply meuns for quickly loading and 
discharging a cargo from a ship; it must 
reduce the time of transportation to 
inland cities and the cost of commodi- 
ties to the farmers of Nebraska. 
The Hich Cost of Loading 

Under the present system, when a 
cargo is unloaded, it is transferred not 
immediately to freight-cara, but to 
Warehouses, @ process attended with 
much man-handling. Warehouse ac- 
commodations sre hopelessly inade- 
quate. Freight is left on wharves, to be 
handled later, in the meantime congest- 
ing and dislocating other traffic. Witi- 
mately it dribblea Into warehouses or 
into freight-cars that have been waiting 
empty ¢c¢lewhere for days or weelss. 
Thus thousands of tons of perishable 
freight is annually destroved: time 
and labor are wasted: deliveries to 
manulacturers, merchants, and con- 
gumers are delaved, When a freight 
train is at last made up, and it speeds 
on its way to Chicago, St. Louis, New 
Orleans, one of a score of many Amer- 
lean cities, what happens? It runs 
into an antiquated terminal. Some 
of the cars are detached; the others 
are broken up to be dispatched over 
several different railways, after much 
awitching, sidetracking, and 
ecupling. 

The railways complain that 
they are not receiving enough 
for the carrying of freight. 
The truth is that freight 
eharges are exorbitantly high 
because they cover not merely 
the actual cost. of transporta- 
tion and a legitimate profit, but 
also the cost of the losses in- 
curred by an outrageous sye- 
tem, perpetuated because it 
was nobody's business to im- 
prove it. The high freight 
charges have to be added to 
the cost of goods, with the 
result that manifacturers and 
retailers raise their prices to — 
the consumer, who, in the end, 
foots the bill. Yet these very 
freight charges react on the 
railway companies themaelves, 
They too must pay for ma- 
terial—pay, moreover, their 


Telfer pantrics for handling cargors. 

Gantry bascules raised to clear ships’ masts 
and Tunnels. 

Telfers stored on fixed gantry. 

Bascule counberpaise. 

Elbow rods: doubled to raise bascule. 

Radis upon which gantries travel. 

Canvas curtains for working in bad weather. 
Glass roof fitted to all pantries. 

Telfer rails running continucusly along both 
widest and across at loading and ciacharging 
points, 

Sliding adjustable bridges carrying telier ris, 
Telfers hoisting from ships’ hatches, 

Loaded telfer traveling tawords wharf. 

Telfer Jowering goods into barge. 

Telfer lowering goods inte trains, 

Lowerng goods on to §-foot belt station. 
Goods lowered on to first-floor belt stotiora. 
Goods lowered on to second-floor belt stations. 
8-foot trucker belt for large, heavy goods, 
3M. P. H. 

Link belt, 6 M. P. H. 

Switch control cesk, 

First and second Boor 4-foot belts for medium 
and amall goods, 2 M. P. H. serving bays. 
Bays for sorting or storing foods. 

Leng belts serving shorter, 4 Al. P. H. 

Creep chains handling goods from belts, 

Belt stations at which goods are raised or 
lowered, 

26, Lint belt, 6. M. P. 1H. 

27, Traveling overhead cranes fitted over all bays. 
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How A. S. Gattie, an English engineer, would reduce the high cost 


It costa three thousand dollars a day to hold an ocean bill when you consider what are the delays etiage a 
freighter in port te load of unload a cargo, and one thou. moving six hundred million bors. oe Ts See ot ginny 
sand dollars a day to hold a cowstwise or tramp steamer, terminals of our ports. What is os : eae he sa 

We, the consumers, pay the bills in the end, andit'sabig lem? An English engineer, A. 5, Gattee, offers the ‘athe 


A. 15,000-ton d.w. ship coming along- . Sectional glass roofing sliding on ralls 
sacle. te uncover portions of belt stations and 
SB. 15,0)-ton d. w. ship about to leave. roilway required ben=ath gantrica, 
C. 9§,000-ton dow. ship unbosding FY. (Otnss rocoimg. 
: BD. Smaller vessels of 4,000 ond 1,009 J. Skylights. 
Pl tena dd. w. unloading aimultaneously. EK. Roadway served by cranes, 
iF FE. Submerged hydrawic buffers, #0 ft. QE. Three railway tracks served by cranes, 
AZ} apart, holding ship hulls off barges. M. Two railway tracks served by 
F. Barge stationi. telfers. 


of living by loading and unloading ships 


system illustrated by the picture above: huge self- 
propelling eranes, railway tracks on which freight trains 
Tun, @ sfstem of sutomatic conveyers. A vessel berths; 
an empty freight train draws alongside; a crane handling 


with automatic machinery 


twelve tend a minute mons into position opposite one 


of the hatches. The cargo is hodsted and deposited into 
freight-cars of lighters, of upon belt conveyers, by which it 
is delivered to any deured bay in a storage warehouse 


share of the increase which their own 
charges help to raise. The evil grows 
progressively, increasing like a rolling 
snowball, while the people wonder why 
the cost of living is ever increasing. 


Aow Galilie Would Solve the Problem 


One of the firat to recognize and en- 
ergetically urge the necessity for reform- 
ing this system on a drastic and 
comprehensive scale was an English en- 
gineer, Mr. A. S. Gattie, who for many 
years has been developing the plan 
pictured in the accompanying illustra- 
tions. Mr, Gattie’s scheme, for con- 
venience, may be considered under two 
headings. The firat (a) involves the 
provision at all important ports of 
adequate apparatus for the loading ane 
discharge of ships, and the erection of 
suitable buildings on the wharves, 
equipped with methan- .— — 
ileal and automatic de- // 
vices for the quick sorting, 
storing, and dispatch of 
freight. “The second [h) 
involves the construction 
at every big railway 
center of a central 
freight ¢clearing-house 
which is to take the place 
of the existing indepen- 
dent railway freight- 
yards, the buildingbe- | 
ing equipped throughout 
with mechanical hoists | 
and conveyers, by which | 
freight may be rapidly | 
transferred, sorted, and | 
dispatched, connected by 
underground lines with 
all the principal railways 
and communicating by 
roadways with the con- 
nignee, Standardized con- 
tainers (tases, crates, or 
slings) are to be used, in 
which the cargo or freight 
ia to be held, ao that it 
can be bodily transferred 
in bulk to and from 
freight-cara and motor- 
trucks. A systematic or- 
ganization for the rapid 
collection and delivery of 
foods by meobor-trucks, 
ao 28 to relieve street traf- 
fic congestion, is a sub- 


of the inner wall a building of three 
floors is shown. From the second floor 
of this building to the wall, a lean-to 
roof, Which travels longitudinally in 
sections, is arranged so that any section 
may be moved out of the way when a 
crane is at work, 

On the ground floor a system of con- 
tinuous “trucker” belts is provided to 
travel longitudinally, and at suitable 
intervals ¢roas traveling belta are pro- 
vided. Similar travelers are provided 
on the upper floors. The gantry cranes 
are fitted witha number of “telfers," 
or hoists, arranged to travel along the 
crane cantilever arms and to pick up 


goods from the holds of vessels and 
deliver them on shore. Each crane 
would handle twelve tons of cargo a 
minute, 


Flow the Plan Works 


The molws operon: is as follows: A 
vessel is berthed, an empty freight train 
is drawn up alongside, and a gantry 
cTane runs inte position opposite cir of 
the holds. Cargo is hoisted up by the 
telfers, and deposited either directly 
into freight-cars or barges or on to a 
stationary platform alongside the truck- 
er belts, on to which it is mechanically 
projected when required. By these 
belts it is conveyed and automatically 
transferred to the cross belts, the 
truckers being so arranged that goods 
over any particular trucker may be 
automatically delivered on to any croas 


——m belts, by which in turn 


the packages may he 
conveyed to any bay of 
the warehouse for storage, 
or may be delivered right 
awe inte freight-care on 
the other side of the 
building. 

By this means man- 
handling is reduced 
to a minimum, and 
simply consists of adjust- 
ing the cargo slings for 
lifting or relensing pack- 
ages, While movement of 
the cargo is almost con- 
tinuous from the time it 
leaves the hold until de- 
posited where required— 
an enormous advantage, 
reducing congestion to a 
minimum. To load a ship 
the process is simply re- 
versed. 


The Clearing-House 
for Freight 


This in brief is the port 
eysatem for the rapid load- 
ing and unloading of 
ships. Let ws now con- 
sider the central freight 
clearing-house that Mr. 
Gattie would erect in Chi- 
eago, St. Louis, and in- 
land towns — indeed, 
wherever there is an im- 
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top of which rails are laid 
upon which huge self- 
propelling gantry cranes 
travel. Between the walls 
are two railway tracks on 
which freight traina are 
drawn alongside berthed 
vessels, On the inner side 


To unload or load a ship, Mr. Gattie has invented a new type of electric 


Crane, 


By bringing one of these cranes into operation over 


of a ship's 


hatches, a large number of squads of men may be employed in loading the 
almost continueus series of powerful hoista cach crane brings into action, 
The speed is limited to the quantity of goods that the men can attach to the 


hooks or grabs. 


The cranes are capable of carrying twelve tons per minute 


or less, the time being determined by the nature of the cargo and the labor 


available, 


Tt is said that nine of these cranes working over nme 


hatches would be capable of carrying one hundred and cight tons a minute 


portant freight junction. 

In cities and large 
towns served by a 
number of important rail- 
ways, Gach company usu- 
ally runs its own freight- 
yard and warehouses, 
with the result that some- 
times a great number of 
independent freight-yards 
exist miles apart. 

By the substitution of 
a central clearing-house, 
land would be released 
for bullding or other pur- 
poses: freight-yard shunt- 
ing—the curse of rail- 
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The Clearing-House for Freight 


Tn the clearing-house all switching ig aveided. Instead the 
container eystem is employed. The container can be 
hoisted from one vehicle to another, <A train of fifty 
cars entera the clearing-house, stopping between two nar- 
row platforms. Above each car is a powerful crane. The 
menoon the platforms hook the containers te the cranes, 


and immediately the train is relieved of ite load. All the 
cars that contain through traffic for other lines are unloaded 
inte the crypt. Powerful machinery is installed im the 
crypt, and any load dropped inte it is immediately 
transported without shock or concussion to the exact box 
from which it can be most conyeniently maneuvered 


es 


ways, by which more time and energy is 
wasted and more damage and accidents 
to gools and rolling stock are caused 
thanin any other way—would be almost 
eliminated; the idle periods in the life of 
locomotives and freight-cara would be 
reduced to a minimum: and rapidity in 
transport and delivery of goods would 
be expedited beyond belief. 

Mr. Gattie’s clearing-house would 
consist of ai great building 1,300 
feet long, 400 feet wide, and 200 
feet high, covering 15 acres, the base- 
ment extending beyond the walls and 
eovering an area of 30 
acres, It would be con- 
nected by underground 
electrified lines with all 
the main railways serving 
the district, these lines 
branching out within the 
building into a great 
number of sidings on to 
which freight trains are 
drawn by electric loco- 
Motives, 

Traveling Cranes and 

sorting Floors 

Spanning aecroas the 
railway tracks are thir- 
teen roadways, each fifty- 
two feet wide, carried on 
bridges and communicat- 
ing with the streets; and 
above the roadways are 
four sorting Hoors. Over- 
head traveling cranes 
span the roadwars, 
while others run below 
the roadways and span 
the tracks. The upper 
floors are provided with a 
gystem of traveling truck- 
ere circulating past well- 
holes in the floor, and 
truckers are provided in 
the basement, or“ erypt.” 
Of course, only trains with gooda 
secured in standard “containers” should 
be allowed access. 

A trucker consists of a truck, pro- 
vided with rollers capable of revolving, 
and supporting trays containing parcels 
in such a manner that the trays may be 
transferred by the rollers from a sta- 
tionary or moving trucker to or from 
a platform, or to another stationary or 
moving trucker. These truckers con- 
stitute a distinctive feature of Mr. 
Gattie’s schemes, and are a truly won- 
derful invention. You may have two 
parallel lines of them, one traveling at 
three and the other at six miles an hour. 
Supposing a parcel to be placed on a 
slow-speed trucker, A: as it approaches 
or overtakes another fast moving 
trucker, B, it is literally true that E 
tries to #rab the pareel, but cannot 
unless A wants to part with it, and 
the marvelous thing is that A knows 
exactly which trucker to deliver its 
load to, and won't deliver to any other. 

Assuming that a number of trains 
belonging to different railway companies 


AM 
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running on an adjacent track. 


and coming from all parts, instead of 
being run into various freight-yards 
miles apart, are brought directly into the 
clearing-house, the modus operand: is as 
follows: Containers filled with goods 
intended for transfer complete from one 
Tailway to another are simply trans- 
ferred bodily from one train to another, 
while those intended for dispatch by 
road are hoisted up and deposited on 
motor-lorries. In this way [t is claimed 
that a heavy freight train can be un- 
loaded and reloaded in fifteen minutes, 

When its contents have to be dis- 
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Stevedores and porters are dispensed with in the Gattie system, 
Packages are mechonically sorted, transported, and delivered to the 
proper bay of the clearing-house. How is it done? By truckers of 
Mr. Gattie's invention. The trays on which the freight is carried are 
transferred from one trucker to another or toa freight platform by means 
of tramster rollers. These transfer rollers are raised vertically to lift the 
tray: they are swiveled for diagonal delivery; they are rotated to rall 
the tray te or from the trucker deck by gears actuated by a centrally 
faveted lever arm. The lever arm is operated by one of two rollers at 
its ends, which rollers engage a channel-iron cam-rail on a trucker 
The tray ia rolled from one trucker to 
the other by a partial rotation of the lever arm. A postege stamp con 
be transferred by the truckers from any square inch of the vast floor 
of the clearing-house, transported and set down upon any other une 
cupied square inch without touching or interfering with any other 
load, although the space may be crammed full 


tributed, the container is hoisted to one 
of the sorting floors or lowered to the 
crypt, where the parcels are distributed 
by the traveling bands into certain 
bays (of which there are 1,630), whence 
they are transferred in bulk. 

In this way parcels intended for 
a certain destination, after being me- 
chanically conveyed from trucker to 
trucker and from floor to floor by means 
of elevators to which they are delivered 
and from which they are automatically 
discharged on to other truckers, at last 
find their way to a specified bay, where 
they are collected, placed in other con- 
tainers, and lowered on to a vehicle for 
dispatch. Thus many of the trains 
leave the building, loaded to approxi- 
mately the same extent as when they 
enter. 

As projected in 1912, Mr. Gattie esti- 
mated the cost of such a clearing-house 
for London, including land, building, 
equipment, rolling stock, and tunnels, 
at £14,000,000 and the annual profit at 
£9, ana, Oo} indepescently of the great 
economies to railway companies effected 
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of machmery 


by the redemption of land and economic 
and extended use of rolling stock. 

The enormous saving of time and the 
increased use that could be made of 
otherwise idle or empty vehicles is too 
obvious to need exposition; but an- 
other advantageous feature is the 
lessening of congestion of street traffie. 
There is no question but that street 
congestion arises principally from the 
tremendous number of carriers’ vehicles 
engaged in the collection and delivery of 
goods. A systematized method worked 
in conjunction with the clearing-house 


ithe reeles would eliminate the 


greater part of this con- 
gestion. Mr. Gattie gives 
an instance of what takes 
place daily and hourly: 


This fs Merely a 
Typical Case 


“You may have a nar- 
row street blocked by a 
dozen or more carriers’ 
vans, some perhaps with 
only one or two parcels to 
collect or deliver—in 
Many CeaSes Several WARE 
calling at the same build. 
ing. The result is that ear- 
man No.6, having finished 
his call and blocked fore 
and aft by other vana, 
lights his pipe and dis- 
cusses the latest strike for 
a couple of hours with 
carmen Nos, 8 and 9, whe 
are both waiting to deliver 
or collect at the same 
building! When at last 
the vans leave they swell 
the volume of slow mov- 
ing traffic in the main 
streets. Central organ- 
ization directed from the 
clearing-howse and the 
adoption of the container 
system would easily render such cases 
impossible and relieve the main streets 
from much totally unnecessary traffic.” 

If such enormous improvements can 
be so simply effected, why do we plod 
along in the same old ruinous grooves? 
Because it is nobody's business; be- 
eause of rivalry and jealousy between 
railway officials, between great firms of 
carriers, and even between port, city, 
and town authorities, and the lack of 
initiative to do the obviously right 
thing: because of the parsimony that 
prohibits the raising of the necessary 
capital and anticipated difficulty in 
reaching agreement as to how such 
capital and profits should be uppeor- 
tioned; because of apathy of govern- 
ment departments or lack of power to 
enforce the necessary cooperation and 
the need in governments of strong men 
with courage to initiate drastic reformoa. 
In England the Ways and Communica- 
tions Bill was introduced to effect re- 
forms in methods of transport—whether, 
as passed into law, it will provide the 
necessary powers, remains to be seen. 


This smokestack blew away and was put in place cles with- 
It waa pulled up the hill by o 
chain-block and then raised to ao horizontal position by jock- 


out the aid of machinery. 


screws. A steel cable was looped around the center of the 
Steck, continumg on across a two-legged derrick and down to 


the hill; 


chaln- Blocks hiiedced to stationary logs on the other aide of 
the ¢able ond jock-screws raised the stack higher. 
When the jock-screws were mo longer able to follow up the 
stack, the cable did the work alone; the derrick was hinged 
to facilitate the work. A conerete collar finished the job 


Putting a Wandering Smokestack Where It Belonged 


pea tae tore a huge 
amokestack from its foundation 
and dropped it fifty feet away. As it 
plunged into the ground the top end 
flattened out. Later the owners cume 
to view the remains. They decided that, 
if the broken end were cut off and the 
remainder straightened out, the stack 
eould be used again. 

But how could they get it back? 
The power plant at the smeltery to 
which the stack belonged was being 
overhauled, and the job would have 
to be done by hand. This meant 
that a stack weighing fourteen thousand 
pounds would have to be dragred fifty 
feet up a thirty-degree incline and then 
placed upright. The stack, which was 


Out with the Weeds 


W tare do oats, peas, beans, and 
barley grow? Well, some of 
them grow in the back yard of George 
K. Caviness, in Seymour, lows, And 
they grow vory well, for he constantly 
weeds and cultivates his ground. He 
does this with a special tool of his own 
invention — a three-pronged hoe which 
can be attached to a wheel and pushed. 


A three-pronged hoe makes an ex- 
cellent cultivator and weed-gatherer 


in sections of '4-inch steel plates, was 
six feet in diameter and seventy-five 
feet long. 

First, the end was chopped off and 
the remaining flattened part forced 
back into shape by jack-serews. Two 
thirty-two-foot logs were placed on 
either side of the old concrete founda- 
tion, fourteen feet apart and parallel 
to the direction in which the stack had 
to be moved. 

Another pair of logs were driven 
horizontally into the other side of the 
hill to the depth of one foot, to serve 
as the pulling point. A twoelegged 
derrick was fastened to the two logs on 
the top of the hill, so that it had free 
play, While this work was going on, a 


new foundation was being prepared. 
The preparations finished, the stack 
was rolled im position for an uphill pull. 

A steel cable was looped around the 
end of it and the stack was pulled 
to the top by a three-ton chain-block. 
The lower end of the stack was raised 
by jack-serews until the stack hung 
in a horizontal position. Next a steel 
cable was looped around the top end 
of the stack. The cable continued 
on across the derrick and down to the 
chain-blocks hooked to the logs sta- 
tioned on the other side of the hill. The 
stack was then pulled into an upright 
position and lowered into its new base. 
A oollar of reinforced concrete was poured 
around the stack and the job was finished. 


Pe an Eye | on the Boiler 
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To 


Without leaving his corner in the boiler- 
Foot, he Watebes and centrels his boilers 


90 9) is 


.N extremely valuable part 
af the boiler-room equip- 
ment is the boiler control board. 
This contains indicating and 
recording instruments for each 
boiler and the switches and 
levers for controlling the work- 
ing conditions of the boiler plant. 
By the centralization of the 
indicating and recording in- 
struments and the controls 
within a small compass, a great 
deal of time and labor is saved 
and the efficiency of the stearm- 
fencrating plant greatly in- 
creased. On the board shown 
in the pitture are mounted 
steam: flow meters, a draft- 
fare, a recording thermom- 
eter with two pens recording 
the temperature of the feed 
water entering the economizers 
and boilers, and a flue gas 
pyrometer connected to 
thermo-couple in each uptake 
to indicate flue gustemperature. 
There are also a Venturi feed 
water meter, a gas collector and 
analyzer, and a flow meter. 


What They Whittle as They While 
Away the Time 


Conrad Petty was everything 
from Deputy Constable tn 
Chief of Police in his home town 
in Texas until he developed 
rheutaticm, ica all fas energy 
foes into carving blocks of wood 


Philip Ltsch, of Clinton, 
lows, mode this fon, the 
pliers, and the star. He 
made the fan out of a 
angle piece of wood. Tt was 
hrst spltt forty-five titnes, 
then cach splinter was 
carefully bent outward 
to form the semicircle 


i pair of buffalo horns 
amd three pieces of ma- 
hogany were turned into 
this emblem by o Fil 
pine. Tt im much larger 
than it looks, measuring 
m full yard from the 
Peant of the dagger 


Mr. A.W. Edwpros, 
formerly a Cape 
Cod feherman, also 
became a whtttler; 
he is holding in his 
hand a reproduc 
tion of the famous 
old windmill of 
Chatham, Mass, 


An Alaskan miner carved the American flag in the top of an epple-box, Seven 
hundred and seventy-one pieces linked together make up the stars and stripes 


bo the tip of the horns 


A man who vies for 
the tithe “Cham- 
pion «=Whittlr of 
the World™ is here 
shown tardng ao 
Chain out of a wool 
block, His stranpe- 
ly appropriate 
noe i Leeclewood 
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Below is shown @ modern concrete 
road, over which a loaded tywo-ton 
truck was run 11,78 miles on one gallon 
af gasoline. This would amount to only 
$2.12 for a distance of 1) miles. In 
thia particular case the moter-trock 
wae in perfect mechanical condition 
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The age-old carth 
roads are the bags 
hear of meoter-truck 
drivers: for in wet 
weather trucks 
ustially sink in to 
the hubs, mecessi- 
tating the hiring of 
mules ta haul them 
aut. In every cose 
it is almost tmpos- 
gible ta obtain trac- 
tion for the rear 
Wheels, orl wel. 
nble tame i lest, 
Even when the road 
is dry, the average 
tmuleage for oa bonded 
two-ton truck is 
only 5.76 rmiles 


Let Good Roads Save Millions 


There are more than 6,000,000 cars and trucks in use today. If each 
one wae of two-ton capacity and traveled only 50 miles a day, 
the daily saving in gasoline over concrete roads, as compared with 
earth roads, would be 26,430,000 gallons, worth, at 25 cents a gal- 
lon, the tremendous eum of $6,007 500—and that for only one day 
in the year. For a 20-day year the saving would amount 
to 7,929,000,000) gallons or $1,962,250,000, a sum which makes what 
we are spending for good roads almost insignificant in comparison 


Above its shown o type 
of earth road that has 
Catered great trouble 
throughout the country. 
The tanks, of varying 
capacity, shown on this 
page illustrate more 
Clearly than could he 
done in any other way 
the exceptional economic 
advantages of gone 
roads. The obvious 
connection between the 
qualhty of roads snd 
gasoline consumption 
ia very clearly shown 


Brick roads, a bttle worn, decrease the 
mileage to about 9.88 miles per gallen 
of gasoline for a two-ten truck. This 
kind of road i fast giving way bo con- 
crete; for, besides requirmg much 
attention and «a long hel of bricks, its 
upkeep and repairs are very cxpensive 


The gravel road 
hota mot give quite 
as good a mileage 
as either the brick 
of the conerete 
rand. It averages 
nbowt 9.13 miles tea 
the gallon of gos 
lagi. OF course, 
good driving will 
help to raise this 
figure somewhat: 
but keeping the e- 
gine well groomed 
ia the best advice 
that we can offer. 
Don't forget. that tt 
pays im the Jong 
run to have a good 
man at the wheel 


The mae sain behind the left- —_ pillar of the Metropolitan Opern House 


ttage watches the orchestra leader through a peep-hole and duplicates his motions 


Leading a Chorus Around a Corner 


TJ,1EW people at the opera 
4 oF any mitsical perfor- 
mance where choruses are 
engaged realize the mechani- 
eal difficulties of an orches- 
tra leader. It is obvious that 
every musician and singer 
must be at the instant com- 
mand of his baton. The 
delay of a fraction of a sec. 
ond in obeying his signal 
may spell disaster, The 
problem of leading ia com- 


plicated when a chorus or part of the orchestra plays or 
sings off stage. But the problem is not ingolvable, 

An ingenious plan has been adopted at the Metropolitan 
Opera House in New York for keeping every part of the 
There is a small 
window in the elaborate decorations on a pillar at the left 
This opening ia covered with gauze heavily 
milded, Now, if the leader wishes to direct a group of singers 


great stage in touch with the leader. 


of the stage, 


The chorus is out of range cf the 
orchestra leader and followa the 
directions of a second leader 


pac, Seco 


or players on the stage while the curtain is down, which 


is frequently the case, a second leader 
stands behind this covered window and 
duplicates every motion of the leader's 
baton. Hestandsin such a position that 
his own baton is in sight of those on the 
stage even when thecurtainisdown. S23 
cleverly is this done that those on tha 
stage hidden fromthe real leader almast 
never miss a beat, 

An even more difficult problem arises 
when a chorus sings behind the scenes, 
out of sight of the second leader, It is 
often impossible for it to occupy &# 
position within sight of the man at the 
lookout. In this case three and even 
four leaders are employed, all con- 
stantly in sight of one another. The 
motions of the leader before the curtain 
are this repeated by the man at the 
lookout, who is in turn copied by the 
leader at the extreme back of the stage, 
who is duplicated by still another, 

The complicated leadership of the 
baton is thus carried around ¢orners, 
often for a hundred feet or more, with- 
out the los of an appreciable fraction 
of time. 


Getting Him Back on 
His Feet 


ERE'S a new invention for the 

semi-invalid who is not strong 
enough to use crutches and not weak 
enough to need a wheel-chair; it is 
a combination of both. The upper 
part of his body is supported by 
crutches that terminate just below 
his waist in the frame of a wheel- 
chair. He sits on a bicyele saddle 
end his feet touch the ground, 

The saddle is attached to the chair 
frame and the frrme moves on 
rubber-tired wheels. A strap to 
support his back is fastened to the 
top of the crutches. Thus, in a half- 
standing, half-sitting position, he is 
able to move about and gradually 
strengthen all his limbs, 

Whether the patient is recovering 
from a severe illness 
that has left him in a 
weakened condition, 
or whether he is a 
vietim of war or ac- 
cident, suffering from 
a broken leg, the 
walking-chair will 
help him in learning 
to walk again. 

The crutches and 
saddle may he ad- 
justed to different 
heights in order to 
suit the patient. 


Half walking, half 
sitting, the invalid 
Gradually strength- 
ens his whole body 
in this new walking- 
chair, which sup- 
ports him while al- 
lowing of exerciee 


Go to Sleep, My Lady 


TE face downward, with your fore- 

head resting on a ledge, and you 

will surely go to sleep. So saya Alice 

. Darling, of Lebanon, N. H. She 

discovered this in her insomnia days, 
and promptly patented it. 

Her invention calls for a two-pieced 


head on it: 


[nstend of using sleeping powders, 
Lif? = WeuLr mattresa-top Friata| 
this is the latest insomnia cure 


mattress. The upper section is again 
subdivided, but the two parts are held 
together by a binding. 

In the day-time the mattress is 
stretched out after the fashion of any 
ordinary mattress, but at night the 
hinged section is dowbled over to furnish 
a ledge on which to 
rest the forehead. 
In a littl while 
you become drow- 
ay: whereupon you 
put back the mat- 
tress, pull up your 
pillow from the 
bottom of the bed, 
and sleep. 

The secret of 
this system, of 
course, is that the 
blood-pressure 8 
removed fram the 
brain. 


ten. 


rest your fore- 


You Can Balance This Typewriter on Your Hand 


TYPEWRITER small enough to be carried 
in your coat pocket and light enough to be 
held in your hand, if necessary, while you ure 
writing your letter with it, has been invented 
in France and placed in the market by a 


French manufacturer. 

It consists of two separate parts: the 
typewriting mechanism, which is en- 
closed in a small metal box; and the 
earriage, which holds the paper in 
writing. Ordinarily, if the type- 
writer is placed on a table or other 
guitable support, the carriage re- 
mains stationary, and the type 
mechanism moves from left to right 
acroas the paper; when it is neces- 
gary to hold the machine in the hand 
while writing, the type mechanism 
remains stationary, while the carriage 
with the paper held by it moves 
from right to left. | 

The type mechanism consists of 


two disks, the lower of which is rotatable 
and has on radially arranged tabs ex- 
tending beyond ita periphery raised char- 
acters representing the small and capital 
letters, numbers, and punctuation-marks. 

disk is connected with an index hand with two 
pointers. The thinner of the pointers is used for 


Ink by the Tube 


PE have concen- | 
trated soup, 
powdered eé@ffs, and | 
condensed milk— 
water being ex- 
tracted from 
almost every- 
thing these days 
in order to save 
apace and labor, 
The latest is 
concentrated ink, 
It comes in tubes 1 
—like tooth | 
paste—and you 


armal 


She if operating the 
mittiature typewriter 
on @ base resting on 
the table, but the 
machine may also 
be used merely 
supported inane hand 


This 


Although 


hald in one hand, 
it is perfectly 
eqiipped to wrote 
letters correctly 


it is ¥ 
choughta — 


broader for 


the 
In writing, the 


the small letters, 
the eupital letters, 
pointer is turned to the desired 
letter marked on the rim of the 
upper disk, and a slight pressure 
on a button releases a little 
hommer which strikes the back 
af the letter and causes it to 
leave its imprint on the paper. 


A miniature typewriter with which 
you may write letters while traveling 


Seen in the Garden of Eden 


DAM and Eve i 


least bit enchanting. 


his head. <A concrete 
| @ large sign, * 


n the Garden of Eden—how we 


envy them their care-free life in that charming spot. 
One of us, &. P. Dinamoor of Lueas, Kan, 
as to build a concrete “Garden of Eden™ around his 
house. But what a strange, ugly garden it is—not the 


has gone so far 


And the reason is that the garden 


was built as a frightful warning to the wicked world of 
the sing that it should avoid. 

Adam and Eve in unshapely concrete are holding 
up the destructive serpent—Adam balancing his share on 


tree on either side of them supports 


“Garden of Eden." On top of this sign a 
misled gaint is balancing himself. Near by another saint 


Bq Weene it out drop by drop, 
mixing it with water at the 
well known ratio of sixteen 
to one, Thus one large drop 
of concentrated ink, when 
dissolved in water, will be 
sufficient to fill an inkwell 
of average size, 

The tubes come in three 
sizes, the smallest holding 
enough ink paste to make 
a pint of ink, and the larg- 
eat holding enough to make 
a gallon. 

Of course, no one is apt 
to want a gallon of ink at 
one squeezing in order ta 
write a letter, but the paste 
will keep in its concentrated 
condition for a long time, 
if the cap is kept serewed 
in place. In this respect 
it again resembles tooth 
paste. 

Be careful not to mix 
them up in the dark. 


One drop of concentrated ink 
equeezed from a tube and mixed 
with sixteen drops of water will 
Ali your inkwell with good ink 


This is the Garden of Eden: if you doubt if, look at the sign- 
It ia made of concrete, of which forty-three tons was 
used. The maker is the man with the long white beard 


is swinging merrily. But just beyond him is a pole 
that carries at its top the Evil Eye.” This blinks ominously 
all night long to let the wicked know that the devil is on their 
trail. Electricity does the 
blinking, and the devil, by 
the way, is stationed but a 
few trees away. Altogether 
there are one hundred and 
twenty-seven conerete in- 
mates—fpool and bad — 
perched in the cold branches 
of the concrete trees. 

The most puzzling feature 
of the whole garden is the 
American flag fluttering in 
the breeze above the main 
entrance. We have been led 
to believe that Eden was 
located in Asia. But even if 
it were, br chance, located 
in America, there Was ho 
such thing as the stars and 
stripes in those early days. 
Besides, we don’t like the 
idea of associating the flag 
with a collection of sins. 


Charting a Champion 


Why is one man better than another 


at a drill-press? 


And why is one 


golf{-player better than another? 


By Walter Bannard 


"F you want to learn how to play the 
| violin, the best teacher ought to be 
the greatest violinist. ‘To learn how 

to play tennis, golf, or even croquet, 
avoid the averace player; he will never 


make a champion of you. To 
hecome a champion yourself 
you must learn from a cham- 
pion. Very few championa 
are good teachers in the sense 
that they can tell you what 
todo and how to doit. Often 
they have entirely wrong 
theories about their own pro- 
cedure. 


Finding a Unit af 
Measurement 


That has been the expe- 
rience of Frank B. Gilbreth of 
Providence, EF. I[., a distin- 
guished efficiency engineer 
who is revarded both here and 
abroad as the greatest au- 
thority on motion study. Gil- 
breth found that he must es- 
tablish a unit of measurement 
and that he must record his 
subject's motions. 

The best fencers, the best 
baseball-plavers, the hest golf- 
ers have permitted Gilbreth 
to cross-examine them. Since 
they only theorized about 
themselves, since they told 
him that they did one thine, 
but actually did another, quite 


unconsciously, he had to disregard all 
that they said and measure them with 
the aid of some instrument. 


That 


instrument Gilbréth himself 


Invented. He calls it a “evelegraph." 


John Barrett making ten cyeles of taking 
the pencil out of his left-hand pocket; 
yet this was the pocket in which Mr. 


Barrett customarily kept 


the pencil 


A cyclegroph made by Major Gitbreth in onder to 
study the motions of a compositor setting type by 
hand and according to the simplified spelling aystem 


‘y rete TT eT 


This chrona—cryele - 
graph shows the paths 
made by the hand of 
John Barrett, presi 
dent of the Pon-Amen 
can Union, while tak- 
ing a pemcil out of hin 
right-hand pocket, he 
having been accus- 
temed to taking it ot 
of hisleft-hand pocket 
Compare this with the 
picture on the right, 
showing him taking 
the pencil out of 
his left-hand pocket 
in the usual manner 


The cyclegraph—an electric light at- 
tached to the hand or other moving 
part of a person or a machine in motion 


He wanted something that would via- 
ualize the path of a typesetter’s ora 
billiard-player's motions. He tried the 
motion-picture machine with some 
euccess, but it was nol possible to sum- 


pocket; 


marize all motions of a cycle 
or operation in any one series 
of pictures; so he devised his 
eyelegraph, describing it thus: 


How fhe Matton fs 
Recorded 


“This consists of a small 
electric light attached to the 
hand or other moving part of 
the person or machine under 
observation. The motion is 
recorded on an ordinary pho- 
tographie film or plate. 

The path of the motion stands 
out in two dimensions. 

“By taking the photographie 
record stereoacopically we see 
the path in three dimensions; 
that is, length, breadth, and 
depth. It did not, however, 
contain the time element. 
This time element is of great 
importance, not only for com- 
parative or ‘relative’ time, 
but also for exact time. This 
time élement is obtained by 
putting an interrupter in the 
light circuit, so a5 to cause the 
light to flash at an even rate 
at a known number of times 
osecond. This gives a line of 


Here Mr. Barrett i¢ shown meking one 
cycle of the motions he commonly exe- 
cutes taking the pencil from his vest 


compare the pictiire opposite 


time spots in the picture in- 
stead of a continuous light 
line, Counting the lightspots 
tells the time consumed. 
“The next step was to 
show the direction of mo- 
tions.... The light spots 
are pointed at their forward 
ends. The points thus, like 
the visual symbols of arrow- 
heads, show the direction." 


We Can’! Jadge Our 
Motions 


The ecyclegraph, as Gil- 
breth applies it, has shown 
that none of us can tell how 
he performs motions. Ask a 
compositor how he sets type 
by hand and he will surely 
give YOU a Wrong answer. 
He isn't trying to deceive 
you; he simply doesn't know. 

He has at least three ways 
of performing histask. In the 
first place, there is the way 
that he adopis when he is 
thinking, not of what he is 
actually doing, but of the 
ultimate result. Next, there 
is the way that he adopts 
when he is asked to instruct 
another. The third is the 
way that he follows when he 
thinks that he is illustrating 
his own method —which, 
etrange as it may seem, is 
not the same as that adopted 
for instruction. 


Golfers’ Axioms Are 
Nol Facts 
Tt is one of the axioms of a 
golfer that the up swing of a 


elub should be exactly tie 
same as the down swing. 


On the left is a cyele- 

ph photegraph of 
Ses Barnes. A light 
if attached to the head 
of his golf-stick. “Don't 
move your head,” is one 
of the maxims of golf, 
But this crelegraph of 
Barmes, made by Frank 
B. Gilbreth for Walter 
Camp and Golf Iilwa- 
frafed, disproves the 
maxim utterly. All 
champion golf-players 
move their heads, as 
Gilbreth's photographs 
abundantly prove 


Gilbreth attached five 
electric lights te Richard 
Hovey in order to chart 
his motions while mak- 
ing @ full drive in golf. 
Note that the down- 
werd stroke does not 
follow the upward 
stroke, all golf conven- 
tions notwithstanding 


This cyclegraph shows that habit plays an important 
part in this man’s work, Why? Because the hand 
follows nearly the same path over and over again 


These models Preserve the motions of a man 
on @ drill-press during the process of learning. 
Note the improvement indicated in the last 
model over the first; all hesitation ib gone 


By attaching a light to the 
elub, Gilbreth has shown 
that the two ares sre not 
the game and that the dowr 
swing is noticeably closer 
to the body. “Don't move 
your head,” is another prin- 
ciple dinned into the head of 
the novice. But Gilbreth's 
evelegraph records of a great 
champion like Barnes ahow 
that the best players do 
move their heads notwith- 
stunding. 


Fundamental Rh rythm 
of Molion 


Why should an efficiency 
engineer bother with polf- 
Players? It is Gilbreth’s 
theory that all manual work, 
whether it 13 & surgeon's, a 
bricklayer’s, or a tennis- 
player's, is alike in this: 
It possessés a fundamental 
rhythm. 

The natural laws and un- 
derlying principles resulting 
from the design, selection, 
standardization, care, and 
use of tools can be discov- 
ered as surely as mathemat- 
eal laws, and these laws 
are the same for ull tool- 
users, all trades, all outdoor 
Fumes, 

This is the reason why 
Gibreth has studied the 
most skilled handkerchief- 
folders, the most skilled 
surgeons, the fastest brick- 
layers, the quickest typists 
with his evyelegraph — all 
to reveal the astonishing 
fact that a chempion does 
not know why he is a 
champion. 


A Flying Pelican Looks 

Like a Japanese Print 

“LANCE at this pichure of og 

pelican fying, and you will 
understand that, while the hird 
may stand for the limericks that 
are written about it, it prefers to 
sit for its portrait. 

Our hird if one of the colony 
nt the United States Bird Reser- 
vation at the mouth of the Missis 
sip, where fifty thousand pelicone 
have been counted on the "Mud 
Lumps. is s00n as tha voung are 
able te paddle about, their parenta 
are kept hiesy fishing to satisfy 
their appetites. “The old birds come 
in from the fishing grounds, says Al- 
fred At. Bailey, of the Louisiana 
State Mustum, in a long string 
formation, “flying with carefully 
timed strokes, and acaling ao close 
to the water that it seems nos if 
they must strike the surface at 
every beat." 


li's Wise to Train Them 
While They're Young 


FIER reading in one of the 

newspapers that a few railroad 
workers have larger salaries than 
the Governor of New York State 
and that many of them earn more 
than majors in the United States 
Army, the wise mother of the 
boy shown In the picture below 
hought him a “kiddieear™ and 
let him play locomotive engineer 
to a train of wagon trailers, 

Like all children, this youngster 
loves his “kiddiecar,”” and to it 
hes now been added the joy of 
dragging uraund loads of dirt, 
sand, or any other material nec- 
cesaary in his particular line of 
ltpsinesa. 

The enrnest-looking little bey 
in our picture is evidently con- 
templating some very difficult and 
important task. 


Sinews of War and Peace 


SATEEL and still more steel ia the rallying cry of 
i both the peace and war battalions, whether it's cannon 
and shells of railroad tracks, girders, and rivets that are in 
special demand; but it is not often that we get so dramatic 
a view of steel in the making as the photographer caught 
at a rolling-mill in Contesville, Pa, 

The giant crucible—it holds hundred tons of metal and 
is anid to be the largest in the world—is spilling out 
malten metal—the life blood, it might be called, of modern 
industry, 

This great crucible fathered enormous quantities of the 
metal thot helped drive back the German armies. And, 
now that the war is over, it is willing and ready to do its 
part in the enuse of peace. 


A Study in Tree Heredity 
versus Environment 
Bes the tress af the field 
4 offer etriking examples al 
the retentive power of heredity 
ind the influence of environment, 
26 is ewidenoed by this tale of two 

Crees. 

In a field near Mont Alto, Pa,, 
stand two trees of the same tire 
which developed in an identical 
environment. Being of different 
spetits,—the one on the left a 
white pine, ond the other a yellow 
pine,—they possess unlike inherent! 
tendencies ond comequenthy de- 
veloped entirely cissimilar forma. 

The white pine, an adaptalle 
tree, developed a rather broad 
nnd high crown with the Interal 
branches persisting almost to the 
ground: while the yellow pine 
produckd g narrow ind shallow 
¢rown and a bare trunk for almost 
three fourths of its height, 


The Dog that Wheels a 
Baby Carriage 


O you find nurse-girls hard to 
got? Then buy a dog, stand 
him on his hind lege, and back the 
baby carriage into him. He will 
clutch at the handle with his front 
toes In order to balance himeell. 
Do this several times and he will 
grow attached to the handle. 

This is exactly what you want. 
Teach him to push the carriage, 
and then you may be reasonably 
sure that he wen't let go. Dress 
him up in a cap and apron and 
let him be your nurse, 

Are you skeptical? 
Toutou, here. 


Look at 
He is a Parisian 
nurse, and willis 
along the Boule- 
vard Wagram 
every afternoon 
pishing his 
carriage before 
him. It is even 
said by persons 
of veracity that 
he troesete 
streets, observes 
traffie rules, and 
barks st eare 
jess chauffeurs. 


i “a 


Carry a Spy-Glass in 
Your Vest Pocket 


H, if 1 only had an opera- 
“—" glagal"’ sighs the bird 
enthusiast, as he glimpses a 
feathered unknown in the 
branches shove; and his wish 
is often echoed by other folk 
who may not be amateur 
ornithologists, but who long 
for a nearer and clearer view 
of something that has caught 
their eye. 

No need goes long without 
an answer, In this case the 
answer is a folding opera-¢lass, 
built on the principle of the 
epy-glase, which when closed 
will go easily into a vest 
pocket. 

Not only is the little glass 
very compact, but to some 
extent it can be adjusted to 
fit the spacing of the eyes of 
the user, whereas in the famil- 
jar type of glass the eve-piere 
is fixed to accommodate those 
of the average person, often 
to the discomfort of one 
whose eyes are 
set more closely 
together or more 
widely apart. 


Ba) 


A Trolley Car in Gold and White 


] F. by chance, you should go some day to Calgary, Can- 

ada, remember this: you will not need to hire an muto- 
tnobile or pay a high price for a seat in a bus in order to see 
Che town. Why not? Because the street-car railway owns 
an Claborate sight-seeing car that makes regular trips each 
day in the course of which it covers all the trolley 
tracks in the city, 

The obliging conductor points 
out the public library, resi- 
dences of local magnates, leading 
churches, and other points of 
interest, besides collecting fares 
with great regularity. 

The car seats, which run 
crosswise, are graduated like 
those of a theater, A canvas 
canopy, supperted by white 
enameled posts, acts as the roof 
of the car. Great mirrors adorn 
the sides of the car—which, by 
the way, is attractively finished 


They Say He's Three 
Centuries Old 
4/00 are here introduced te 

Peter, the giant tortoise of 
the London Zoo. Since his 
birth was not registered, we 
are unable to tell his exact age; 
but experts assure us that he 
is considerably older than any 
of us, the day of his birth dat- 
ing back two or three cen- 
turies. His age accounts for 
his great size—he has never 
stopped growing. 

We wonder what Peter's 
thoughts on civilization are 
as he wandera around his sec- 
tien of the Zoo, Has he ever 
seen an airplane? Probably 
net; he keeps his head too 
cloge to the ground, 

He was once as emall as the 
tortoise seen crawling on hia 
hack, We hope that when the 
little fellow reaches the front 
edge of the shell he will crawl 
back where he came from. 
He is no match, we fear, for 
his fellow tortoise, 


of in white and gold. 


Not a Watch—an Ash-Tray 


pAucH no longer at the ladies who have turned their lockets 
4 into powder-boxes: here is a man who uses his empty watech- 
case as an ash-tray, He earries it in his watch pocket and takes 
it out whenever he wishes to smoke in 
houses where no ash-trays are provider, 
Then, when he reaches the street, he 
emplies out the ashes, a 
The idea is recommended spe- Pa! 
cially to these men who seat- i 
ter cigar ashes brondrast, if | 7 : 
meanwhile announcing fia , ae 
that ashes are good forthe = Wi ee 
ear pets. 
It is also meant for the 
man who caries a broken | 
watch in his pocket be || 
chuse he likes to Wear a | 
wateh-chain. He nevercan | 
tell you of himeelf the time | 
of day, so would it not be | 
just as well if he dug out | 
the stuffings and left his || 
case free for ashes? \ 
Of course, the larger the 
wateh-tase the greater will 
be the number of cigars 
you can smoke before it is 
necessary fo empty the 
hashes. We recommend fre- 
quent washing of the. re- 
ceptacle—and be sure it's 
a tight-fitting watch-case, 


fi 
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lf You Let Your Finger-Nails Grow 

‘NCE a year the Chinaman below takes a day off and manicures 
his finger-nails, and he is busy all day; for three of his nails 

are very long and likely to be dirty, even though they are encased 
in bamboo stalks all the year round. 
You see, this Chinaman has the longest 
a, nails in existence, amd he is very 
iy proud of them, The longest one 


my is thirty-one and one half inches 
mh lang, thenext measures twenty 

*, one inches, and the small- 

% est but six and one half 


inches, 

i The twenty-one- inch 
nail was about to undergo 
its annual thorough over- 
hauling when this picture 
wie taken, and it is shown 
without tts casing. It looks 
very much like one of the 
bread-sticks that bakers 
used to sell, 

It must be a rich China- 
min whe can afford the 
luxury of such elongated 
nitils, for surely they mist 
interfere with any kind of 
work: in fact, he must find 
it difficult to aleep and eat 
in comfort. But the glory 
of being the finger-nail 
champion of the world is 
probably worth it. 


Keeping the Surgeons and Firemen Busy 


| |HELD A LIGHTED MATCH 
| TO GASOLINE TANK OF AUTO. 


Explorion Follows—Chaaffenr, Dni-| 
ly Borved. Taken to Hospital 
in Dring Condition, 


AB @ PorUlt of Lighting a mateh to 
discover a Bit of weod In a gasoline 
jtank, Max Lieberman, a chauffeur. nine- 
teen of No, 61 Varet Street, Brooktyi, as 
dying in the Cumberland Street Hogpitai 
with burns on the head, face and 
hide re. a 
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Assisted by o hghtec match, this gentle- 
man went hunting fora leak in his car- 
bureter. He realized (too late) that 
gasoline leales should be trailed with an 
electric terch of left until daylight 


Every one has seen the costly repairs 
made upon e\eracked cylinders. One 
way to ¢rack them is to pour cold 
water inte # hot radiater and cooling 


ii system. Wait until the engine cools 


Be very careful when throw: 
ing away lighted matches, 
Chly rags are easily ignited 


Cleanliness is just as meces- 
sary to your car as it is to 
your person. Act accordingly 


Gasoline, ol, and grease everywhere. Wet the repair- 
men ameke, One gparage-owner whe despaired of get- 
ting results by talking painted the sign: “Don't Smoke 
—If Your Life Isn't Worth Anything, Gasoline Is" 


The worst firebug of all is the carburetor “back-fire.” 
When you adjwst the carbureter for «a better mixture, 
don't trace the engine; for that popple-pop-pop meons 
a fire, anc sometimes it means a serious conflagration 


What a display of sparks occurred 


when you took off the generator 
cover and dropped it on the com- 
mutator. You had a lucky escape. 

emove one of the wires next “ime 


If the puddle of gasoline beneath 
your car catches fire from a care. 
lesaly thrown match, the car will 
probably go up in smoke. Eetter 
keep the gasoline system tight 


If your brakes are too tight, the 
burning smell will warn you, If 
you disregard the warning, tome 
day you'll have a bad crash becouse 
the lining will have bummed away 


This License Plate Can Be iio) 5 ay en I | 
Read at Night he ——-—. wit 2 ss = 
OW to reduce the numerous fatali- 
ties and injuries caused by reck- 
lest automobile driving is a problem 
that is causing considerable thought 
throughout the country. 

An invention brought out by Otto 
Gropper, of Long Island City, N. Y., 
ameliorates to a decided degree the 
prevent. existing conditions. The tail 
light is combined with the license plate, 
its numbers being punched owt, so that 
the light shines through, rendering the 
number easy to read by night as well 
as by day. With this invention the 
speeders car number can be taken with 
the least difficulty. 

To steal a car with this attachment a 
thief would have to replace the whole 
rear lighting arrangement. The plate is 
impossible to duplicate, and therefore 
serves a twofold purpose—that of pre- 
venting substitution and that of giving 
a clear license which can be seen at some 
distance, 


Teuring in your own hotel is something new. The touck shown here affords 
every convenicnec, with the advantage of being Placed where the view is best 


The Hotel Automobile Is Here 


MOTOR-TRUCK manufacturer has produced a unique vehicle 

that has practically enabled him to take his “hotel” with him 
when he journeys long distances by motor, as he did recently, with his 
wife and a party of friends. This was a long trip from the city of 
Marion, Ind., to California, and back, a distance of four thousand 
miles, 

The “hotel” is a completely fitted out body on a two-ton motor- 
truck chassis with pneumatic tires. The vehicle contains sleeping 
compartments for several people, with glasa windows on each side. 
Beneath each compartment there ie a clothes-chest. The rear of the 
truck body is completely fitted up as a kitchen, or perhaps, to be ac. 
curate, we should say kitchenette. 

Tt is also provided with a lighting system, and is equipped with 
water-tanks, a pump, and sanitary plumbing. 

Besides being independent of hotels, the happy owner of a car like 
this never has to hurry to catch a train. 


Anew type of license plate 
which can be seen clearly 
by night as well as 
by day and which can- 
net be substituted 


; i... a : 
It’s Called a Mechanical Mascot 
HE craziest machine known to the automotive world is 
in the possession of the engineering department of the 
Kansas City Agricultural College at Manhattan, where it 
is known as the ‘mechanical mascot.” 
Every bolt, nut, pin, and beam that went into the machine 
was made in the college shops. 
The machine runs like an automobile, looks like a contrivance 
of the devil, and sounds like it 
too. Its exhaust can be heard 
amile away. No rubber ee 
tires grace the wheels, 
Its transmission is 
a crude leather belt, 


A Forge Made of an Old 
: Rear Axle 


Anas for use in a 
small repair shop may 
be made out of half of an old 
Ford rear axle housing. 
It may be used for straight. 
ening bent frames or other 
pieces of metal, and for 
beating them into different 
shapes, 

In manufacturing the 
forge only the outside 
housing of one half of the 
axle is used. Itis set upon 
its smaller end on a heavy 


Mendur 
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and its clutch an 
iron rod. It has 
neither reverse 
Fear nor springs. 


It accommodates | Fr Fae ee 


two Ppassenpers, 
The college en- 
gineers are very 
proud of their 
work, and never 
overlook an 
opportunity 
to exhibit the 


Poy Lim isin the driver's sent, all ready to 
miasoot. sbhepon the accelerator, Beware, pedestrians! 


A tin plate, fitted 
inside of the roumd 
part of the houws- 
ing, near the 
top, holds the coke 


available, 


Jase to keep it upright; but 
the base mitst not be an 
heavy as to make the device 
dificult to move from place 
to place, 


A tin plate is fitted instde of the round part of the 
housing near the top, to hold the coke. The air is 
led into the base of the stand from a hose with a tire- 
valve, and then up through a small hole in the center 
of the plate supporting the coke. 

The air for operating the forge may be foreed 
through the bed of coke by an ordinary hand tire- 
pump or, better, from a small compressor if this is 


Can Man Create Life? 


A small erystal of nickel nitrate 
dropped in a sodium silicate solu- 
tion will quickly develop into the 
Plant shown above: you can ac- 
tually watch the tendrils shoot up, 
gince it takes Dut ten minutes for 
the plant to grow to ite full height 


Scientists produce 
plants that actually 
grow and blossom 


When a cobalt nitrate crystal 
18 dropped inte the solution, it 
is Ted: but as the plant devel- 
ops the crystal turns green. 
The plant itself is one-celled, 
as are the plants that grow 
at the bottom of the omean 


This looks like a typical example of marine 
plant life among the corals, but in reality it is a 
tank full of crystals ten minutes after 
were dropped in: the plants are several colors 


cobalt nitrate was 


At seventeen minutes to eleven a crystal of 


From one crystal of manganese sul- 
phate moeny protuberances will 
grow, and from each of these 
will spring many shoots: but, 
even though these artificial plants 
will grow and blossom, they are 
lifeless and cannot reproduce 


dropped into the water: 


they glose solution; note in the two pictures 
below the speed at which it developed 


After three minutes ome arm of the crystal hed 
groam, This growth, the chemist explaing, ts 
due to osmosis—the diffusion of two Nquids 
of different densities through a thin partition 


At cight minutes to eleven the plant is fully 
grown—just nine minutes after the crystal 
was dropped into the tank. It has twigs, leaves, 
and protuberances that greatly resemble fruit 


The Howers that bloom in the pots, tra-In, 
have nothing to do with the can. The 
WaleTing-can contains, mot water, but a live 
wire that projects a little beyond the apout. 
As the heroenters through a bower of roses, 
carrying Can, vou naturally assume 
that he is going to water the flowers, But 
no, be touches the ive wire to another wire 
concealed in the Bowers, and lo! a bell 
sundsand the potlightsup. Each bell has 
a different tone, and he playé a tune with 
his watering-can, thug attracting the 
attention of the ‘cello-playing heroine 


Every time one of the boxers gets a blow 
he sees stars—and so dows everybody else 
present, It's mot a case of sympathy, 
but of electricity, Both boxers wear suits 
and gloves that are made of Interwoven 
metal and textile fabrics: they stand on a 
metal plate that is electrically charged, 
being connected with a battery concealed 
beneath the floor, Whenever they hit each 
other, a spark jumps from one to the other 


Nearly every seagon Joan of Arc 
Turns up on the theatrical stage to 
get burned at the stake. You know 
perfectly well that they can't burn 
in BCifess every night, and wet 
the stage burning is most realistic 


Isn’t the Stage Shocking! 


Actors are charged 
with electricity and 
currents are planted 
in the flower-pots 


He clicks bones for o living, and 
sometimes he has clicked in vain to 
af unappreciative audience. But he 
necds must live, eat, and buy new 
flowers for his buttenhele, so he 
has electrified his bones in hopes 
of clectrifying hia audience, Every 
time he clicks them together they flash, 
Why do actors always wear flowers? 


STRIPS or 
COLORES 21h 
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Beta AOS LOWERING 
FLATFORM 

Joan is tied to the stake, and the lows are 
Pulled up in front of her. Next come red 
electric lights, and then a real log fre, An 
electric blower sends the flames and smote 
inte the alr, and it looks just aa if the 
flames were coming from the logs at Jonn's 
feet. Strips of colored silk are blown inte 
the air behind her, and you are almest 
convinced that she is really burning 


With this formidable apparatus scientists are seeking 
te determine the rates between the velocity of sound and 
the temperature of the medium through which tt posses 


How Fast Will Sound Travel 
in Hot Air? 
THE speed with which sound travels through space 
depends in some measure on the temperature of the 
medium through which the sound waves pass. But what is 
the exact relation? 
Professor T. KR. Watson, of the University of [linois, used 
in his investigations the apparatus shown in the picture, 
Which was devised by him and his assistant, Mr. H. T. 


of the picture is a Helmholtz siren driven by a small elec- 
tric motor. The pitch of the sound produced by the siren 
is indicated by a counter connected with the siren. 

The spool-shaped apparatus supported by a stand in 


vented by Rayleigh. It consists of two concentric metal 
tubes of different diameter, The smaller cylinder, which 
is Placed inside the larger, is encircled by a heating coil. 
By sending an electric eurrent through the resistance coil 
the inner tube may be heated to a high temperature, and 
the temperature may be maintained indefinitely. 

The pitch of the inner tube at normal temperature is 
known. From the inner tube, at a point two thirds of the 
distance from the open end, a vertical tube of small 
diameter extends upward through the outer tube, Within 
that vertical tube a fine thread 15 #us- 
pended to which two emall ¢ircular disks 
are attached—one just within the x2 
horizontal tube, at the end of the ae 
thread, the other higher up, out- - 
side of the larger tube, id 

The lower disk will re- 
apond by rotating to siren 
sounds having approximate- 
ly the same pitch as the 
resonator, While the higher 
disk will show a maximum 
deflection when the pitch of 
the siren is sufficiently raised 
to correspond with the pitch 
of the resonator at the higher 
temperature. Hy plotting 
the observations made at 
different temperatures on a 
chart, lines were obtained 
Which established a fixed 
ratio between the square of 
the pitch and the absolute 
temperature. This ratio was 
maintained only for tem- 
peratures up to 400° Celsius. 
In the experiments the tem- 
perature of the inner tube 
was regulated by a ther- 
mostat. 


RUST STRAP AME 
PchRone 


Booth. It consists essentially of three parts. At the right 


IDUcTiCN 


the middle of the picture is the resonator of the type in- cou 


Dancing is not an art, but a simple mathematical 
problem, when taught with the help of this chart 


Make Your Thin Bristles Stand Up 
Electrically 
AY HEN you wish toshave, how can you make “each par- 
ticular hair to stand on end like quills upon the fretful 
porcupine”? By means of a faradic current, says Frank 
White, of Missouri; and he has invented a razor that will 
supply it. 

Faradie current causes muscular contraction at each make 
and break. This muscular contraction in turn causes the 
haira near by to rise up. 

The blade of the razor may be of either the ordinary or 
the safety-razor type. The handle is insulated and has a 
hollow eenter through which the electric wire is run, It 
continues on, winds around an induction coil, and travels 
from there on to a contact plate that is strapped to the user. 
The primary 
coil of the in- F a 
duction coil is 4 | 
connected to a 
storage battery. 
Thus the user 
completes the 
circuit from 
razor-blade to 
eontact plate, 


razor- blade 


electrified 
| makes the bristles rise wp to 
be cut, and massages the face 


The 
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Dance in the Footprints 
a Ovyoudance?”’ “No.” “Why not?" 
bi Can't,” 

Such conversations are heard time and 
again, “Ah, but anyone can 
learn to dance,” says Max 
Rothkugel, of New York 
eity, “if he uses my dancing 
chart.” 

The chart dissects each 
dance step into its individ- 
ual foot movements, and 
matches them to the notes 
of the music. 

The chart may be either 
book-sized or life-sized. If 
you use the life-sized one, 
you follow up the footprints 
painted on it. They are 
numbered consecutively, 
and each number corre- 
sponds with a note of mugic. 
If one foot is stationary for 
two bents, then the two 
numbers are marked on the 
footprint. If the step is 
taken on the toe, the num- 
ber is marked in the toe of 
the footprint; similarly, if 
the heel is dropped, the 
number appears in the foat- 
print’s heel, When you 
awing around, a dotted line 
pointa out your path. 
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You Can’t Tell the Real Tooth from the False 


By P. Schwarzbach 


R-R-R-R-R — the 
dentist tunes up 
his drill and grinds 

a great hole in your tooth, 
Next he hucks at it, picks 
at it, drills it again, and 

you to come back 
tomorrow for more. No 
wonder everybody hates 
the dentist! 

But dentistry is pro- 
gressing rapidly: pain is 
being eliminated, and so 
are the unbecoming metal 
fillings and gold teeth 
that formerly disfigured 
people's mouths. Den- 
tists have found that by 
casting fillings and Inlays 
as they do caps, much 
of the dental work now 
done in the mouth ean 
be done as well out of 
it— but gold or some 
aimilar mineral ia gen- 

Dr. F. Stanwonwl Wel- 
den, of Brooklyn, New 
York, was the first den- 
tist successfully to com- 
bine porcelain with east- 
ing after an inexpensive 
method within reach 
of the ordinary dentist. 

This porcelain is said 
to be the closest imi- 
tation of natural tooth 
structure ever produced. 
The peculiar textural 
tranalueeney of a tooth is dupli- 
cated: guma are restored; the 
chemical composition of the 
porcelain is very like that of 
tooth enamel; moreover, it is 
atronger than tooth énamel, 
and will cut glass like a dis- 
mond, It is absolutely insolu- 
ble, and insulates the nerve 
of the tooth from shock due 
to heat and cold. 

The porcelain comes in twenty- 
two different shades, including 
creams, grays, and pinks, so 
that the dentist will be able to 
match virtually any tooth or re- 
store receding gums to a natural 
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a tae means of a model 
tooth) E , Hes a porcelain inlay is 
applied: notice the cup- 
handle for manipulating it 


Porcelain filings cast to fit + the cavity hese been placed in the 
patient's upper tecth when the gume have receded. The new 
filling can scarcely be distinguiehed from the tooth surface 


a 
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i, i. 


RESTORATION OF LOST 
GUP BETWEERS 
CROWN AMO eeCooT 


FULL. FoR 
FRONT TOOTH 


ee 


Here are some caps. a pisk tooth, and an inlay carr 
from the new porcelain: in color and chemical make- 
wp it is more hke real tooth enamel than any other 
porcelain made; and it comes in twenty-two shades 


appearance. In filling a 
tooth, Dr. Welden, after 
drilling in the usual way, 
makes a wax Impression 
of the cavity. From this 
impression he is able to 
make a porcelain filling 
that will fit the cavity ex- 
actly. He usually leavca 
a piece of porcelain on iL2 
outside of the casting to 
serve as a handle while 
the filling is being ce- 
mented in, 

In making porcelain in- 
lays, the wax pattern is 
subjected to the proper 
degree of heat to con- 
sume the wax; then the 
molten porcelain is forced 
into the space formerly 
occupied by the wax put- 
tern, thus making certain 
that the inlay will ex- 
actly fit the original cay- 
ity of which the wax pat- 
tern was taken. 

In an article about his 
otal porcelain Dr. Welden 


a After thousands of 
experiments it was dis- 
eavered that the best 
results were obtained by 
alloying various silicates 
in proper proportions, 
just as metallie alloys 
are made, It is well 
known that the fusing 
mint of any alloy is much 
lower than the fusing point of 
any of the constituents of the 
alloy. For instance, Rose's 
metal ia made of lead, tin, 
and bismuth in the proper pro- 
portions. It fuses In boiling 
water, and yet any one of its 
ingredients fuses at a much 
higher temperature. . 

“Taking advantage of this 
fact, | have produced a silicate 
compound that fuses within the 
range of the ordinary gas blow- 
pipe and is thus made amenable 
to the every-day procedure in 
a dental laboratory." 


The model tooth with the Alling 
in Place, The handle — nove bee 


af the 
tooth 


cut of. At the ri 
factize is the fini: 


You Need Not Have Leaky 


J HY does the owner of the hands 

in the picture persist in chipping 
saeista from a brand-new strip of roofing? 
He's not destructive — just demonstra= 
tive; he chips in order to show you the 
four layera that make up this new water- 
proof, corrosion-proof material. The 
inside layer ia steel; next comes asphalt; 
then asbestos, and on top of all water- 
proofing. What chance do water, smoke, 
gasea, and fumes stand of destroying 
a roof made of such stuff? 

The roofing is made in the following 
manner. A steel sheet is heated to a 
certain temperature and then cleansed 
of grease, moisture, and destructive 
oxides. The steel ia next given an 
asphalt bath. It comes out with a coat 
of thick, elastic asphalt that will pro- 
tect perfectly — as long as the asphalt 
is intact. But asphalt is susceptible to 
light and heat. Henee the next layer of 


The Perfect 


J 0 vou pride yourself on your abil- 

/ ity to shoot, and do you carefully 
polish the sharpshooting medals you 
have won? Then think of the perfect 
cartridges that made your record shots 
possible. In order to perfect cartridges 
the manufacturers must carry on an ex- 
tensive amount of very careful testing. 
In one plant twenty-five million teat 
shots are fired every year; and the rec- 
ord is about one subnormal cartridge 
in every six thousand, 

In one of the testa the curtridges are 
fired into a large sand-bank. Every 
hour men go through the plant and take 
samples at random of all kinds of am- 
munition. 

Then again, there is the test for deter- 
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To test the breech pressure of a cort- 
ridge, the rear end of the barrel is 
drilled and a piston ia inserted: on 
explodmg the piston shoots upward 
and the cylinder is compressed: the 
length before and after thia 
operation indicates the compression 


He has chipped a piece out of the water- 


proof roachng to show its four layers of 


steel, asphalt, asbestos, and water-proofing 


mining bullet velocity. For this s fine 
wire is drawn across the muzzle of the 
gun and this wire ia connected with an 
electrical attachment holding along red. 
When the bullet leaves the gun's muzzle 
it breaks the wire and releases the rod. 
When the bullet reaches the tar- 
get, another connection is broken, re- 
leasing a welght. This falling weight 
operates a lever, Which in turn makes a 
acrateh on the falling rod. Thus the 
distance between the zero mark on the rod 
and the place where the rod wasserateched 
representa the distance the rod fell. 
Bodies fall at a definite rate; hence 
this fall can be translated into time. 
Then, there is the g question of 


“ hang-fire  — by whichis meant 


A 
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By measuring the blow of a 
weight dropped on o primer it 
is Possible to determine the 
force necessary to explode it 


Roofs 


ashestoa felt. This is forced into 
the asphalt by pressure and heat, 
eo that the two become inter- 
mingled, But asbestos has its 
faults, too. It softens when water 
atcrcks it. And so we have the 
last and outside layer of water- 
proofing. The roofing is then 
ready to defy the destructive 
elements. 

It is wed for ventilators, 
siding, skylights, and gutters 
as well. Used as roofing, it 


may be obtained in corrugated, beaded, 


clapboard, or flat sheets. The asbestos 
and asphalt are drawn over the edges 
of these sheets when they are made, so 
that they too are thoroughly protected. 
When it is necessary to cut these sheets, 
as is the case in manufacturing ventila- 
tors and skylights, the raw edges are 
treated before they are sent out. 


Cartridge—How It Gets That Way 


the delay of the cartridge in exploding 
after the hammer strikes the primer. 
This delay may be as long as half a 
minute. 

Haneg-fire is tested just as bullet vel- 
ocity is tested—the rod being released 
when the firing-pin strikes the primer. 
The weight is released when the shot 
leaves the muzzle of the gun. 

Primers are tested both for certainty 
of fire and for over-sensitiveness. 
There is a test for making sure that 
shells and cartridges are accurately 
loaded, tests for recoil, and others for 
the velocity of the shot after leaving 
the barrel. 

All of these tests are in the hands 
of expert ballistic engineers. 


Heav lenge dees the bullet take to reach 
the target? This chronograph answers 
the question. The breaking of a wire 
by the bullet as it leaves the rifle starts 
the chronograph registering, while the 
impact on the target breaks the elec- 
tric circuit and completes the record 


A pump that will bring water from vour well to your kitehen: it 
sucka the water inte a tink connected by pipes to the kitchen faucets 


From Well to Kitchen Sink 


ACK and Jill went up the hill to 
uf! fetch a pail of water’’—you are 
familiar with the tragedy that followed. 
It might never have happened if an 
automatic electric pump like the one 
shown above had been attached to the 
well, You see, they would not have had 
to go up the hill, but could have gone 
to the faucet in the kitehen for their 
pail of water. 

The pump, which is located above 
the well, sucks up the water through a 
pipe extending down into the well. 
The water is drawn into a small tank 
attached to the base of the pump. 
Pipes lead from the tank to faucets in 


The Old pes ai Has 


EAWEED—what's it 

| good for? The only thing 
most of us do with it is 
snap the blister to hear 
it “pop.” 

But seaweed has a real 
commercial value. It may 
be turned into a hard, tough 
substance and weed for mak- 
ing ash-trays, baskets, and 
even dolls, 

As we know, Seaweed in 
ite natural state is wet and 
rubbery. In order to make it 
hard and tough it must be 
chemically cured so that most 
of the vegetable matter is 
eliminated. Then, just be- 
fore it dries it is cut and 
twisted into any shape that 
may be desired, 

Nature has colored the out- 
side of the stems of the sea- 


the house, The object of the tank is 
to prevent the jerky flow of water from 
the faucet that would result if it were 
pumped directly from the well, The 
tank being a small one, the water in it 
will not become Warm or stagnant, a3 
often happens to water held in large 
tanks. 

Still another job is assigned to the 
tank: it works the switch that starta 
and stops the motor. When the water 
in the tank is low, a diaphragm pres- 
sure switch attached to it starts the 
motor turning and the pump pump- 
ing. When ‘the tank is full, the 


moator stops, 


‘These riniients conve from the bottom of the sea— 


Hot in their present form, to be sure. Most of 
the vegetable matter is taken out of the seaweed 
by a chemical process, and the remainder is 
cut and shaped into vatious forms and dried 
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Practise golf indoors by us- 
ing aemalleardboard" ball”; 
hitting the inaide ctrcle 
equals o 200-yord drive 


Indoor Golf 


fA OLFERS may practise their strokes 
indoors in the winter by sub- 
stituting for the regular ball a recently 
invented cardboard golf-ball. The card- 
board ball is not a ball at all, since it is 
shaped like a triangular prism. On 
each of two sides of the priam is a white 
spot having a circumference like that of 
a regular golf-ball. Two black circles 
are drawn on each white spot, the in- 
side one being marked “200 yards,” 
the outside one “100 yards.” 

Pointed wire attached to the golf- 
stick impales the “ball” when it is hit, 
and an inspection tella how far the shot 
would have carried on the golf course. 


Now Turned to Seaweed 


weed a rich reddish-brown 
eolor and the inside a soft 
eream shade. No artificial 
eoloring tf necessary, there- 
fore, in order to make 
the various articles shaped 
from the seaweed attractive 
to the eye, 

The kind of seaweed Known 
as “kelp” is most often used; 
its aclentifie name is /Waecro- 
eyalia pyrifere. It has the dis- 
tinction of being the longest 
plant in the world, for it 
sometimes reaches a height of 
fifteen hundred feet. Recent- 
ly chemists have found that 
seaweed contains a small 
amount of the much needed 
potash: and now strange boat 
mowers are seen along the 
coast—harvesting the much 
desired kelp. 


These men are being trained in mine rescue work; they 
wear gas-Mmasks because the room is filled with poisonous 
gas. The masks are self-sufficient, needing no air pipes 


Rescue Squads at School 


OW long have sawing, hammering, and chopping wood 

been deadly deeds? You will naturally ask that 

question when you notice that all the woodmen in the picture 
above wear gas-masks, 

The reason for the masks is that the room is filled with 
formaldehyde gas. It ia the testing gallery of the Mine 
Sufety Section of the Bureau of Mines at Pittaburgh. The 
meéen—students in mine rescue work—are wearing a new 
kind of gas-mask that makes its own oxyren and needs no 
outside pipe-line. 

The amount of oxygen that is generated depends entirely 
on the amount of exercise done by the wearer. That is one 
reason why the men are making the wooden frame alongside 
of the tracks. The other reason is that they need practice in 
the kind of work they may be called on to do, and wooden 
props like the one shown in the picture mtist often 
be set up in eoal-mines. A mask of this type will supply 
a man with enough oxygen for two, three, or even ten 
hours, depending on the amount of exercise he is taking. 

The testing gallery is an airtight 
room, semicircular in shape, and 
having an area of more than sixteen 
hundred square feet. In it there is a 
forty-five-pound weight-pulling ma- 
chine, a wall over which students climb 
carrying props, and a place for the 
building of brick mine stoppings. 

The picture shows a man loading a 
mine car With sacks of rock; when it 
ia loaded he will push it one hundred 
feet along the track and unload it. The 
man Who is sawing thin blocks of wood 
from a log is using a dull saw which 
mukes his work difficult and tedious. 
Behind him is a bicyele having a 
friction biake. The men must ride 
this while wearing their masks—a 
most trying task, as may readily be 
imagined. 

Men in training for mine resee 
work receive a five-day course in which 
they are taught the construction, 
principles, and care of their masks, and 
they must wear the masks for five two- 
hour periods; during four of these 
periods the testing gallery is filled 
with poisonous pases, 

Naturally, only men in the pink of 
physical condition can stand the 
strain of this arduous training in rescue 
work, Which also calls for courage 
and resourcefulness of a high order. 


A armall shower attached to the faucet 
will give the dirty workman all the 
benefits of areal shower bath. He soaps 


. himaelf, then turns 
and washes the soap off thoroughly 


Two days of hard work—not counting the judge's sen- 
tence—are ahead of the burglar wivo trica to cut through a 
recently invented metal that defies the oxyacetylene flame 


Making Doors for Hades? 

OR many years steel-plated safes and vaults gave ample 

- protection against the predatory knights of the jimmy. 
Then the invention of nitroglycerine gave the criminal ele- 
ment the advantage for a while, until science taught how to 
make steel so hard as to defy the cracksman's drill. The 
balance again tilted in favor of the evil-doera when science 
gave to the world the oxyacetylene fame, which eats its way 
through steel as a hot knife does through butter, Hut once 
more selence spoiled the cracksman's game, by producing a 
metal that is proof against even that. 

The new metal, which resists the oxyacetylene flame toa 
remarkable degree, had been in use for some time for door- 
aills, stair-treads, floors, vault lights, and coal-hole covers 
before its refractory qualities were discovered. The layer of 
abrasive, a metallic carbon compound harder than the 
hardest steel and almost indestructible, which is embedded 
in the surface of steel plates or bars, not only resists wear by 
the polishing effect of sole-leather, but affords protection 
against the drill and the oxyacetylene torch of the safe-blower, 

After exhaustive tests it is estim- 
ated that it would take two men fully 
two days’ work with about forty tanks 
of oxygen and ten of acetylene to cut 
a hole in this metal large enough to 
permit a man to crawl through. 


Showers Make the Skin 
Grow Cleaner 


“AHOWERS—not the kind that 

J come from the sky, but from the 
water faucet—furnish the most thor- 
ough kind of bath. The force of the 
water beating on the body thoroughly 
cleanses the skin. 

Believing this, a large steel company 
recently decided to install small show- 
er attachments on all the wash-basins 
throughout ita plant. In the picture 
at the left one of the workmen isshown 
taking his shower after a dirty day's 
work, 

You may think that his face still 
looks dirty; it isn't: he merely needs 
a shave, 

By stripping to the waist, soaping 
his arms, neck, and face, and then 
washing off the soap in the strong flow 
of the shower, he has turned out much 
cleaner than he would have if he had 
washed in the basin in the ordinary 
manner. 


on the shower 


“It Can’t Be Done” 


How steam came to be used to shoot concrete into place 


| ee: at this,” said the manager 
, of an electric railway company 
in Easton, Pa,, to me ane day 

in the spring of 1911. 

He pointed to the reenforced concrete 
columns, girders, and beams of a large 
packing-house. From cellar to garret, 
wide cracks followed the lines of the 
buried steel, 

Near the packing- 
holise was a railway 
power plant, and the 
packers thought this 
was the source of the 
trouble. But with 
suitable electrical in- 
struments I demon- 
strated beyond » doubt 
that it was caused by 
electricity that had 
leaked from the cir- 
eults of the packing- 
house. 

“Can you put the 
building into a safe 
condition electrically 
and repair the dam- 
aged concrete?” the 
packers asked me. 

As an electrical en- 
gineer I felt I could 
solve the first problem. 
But I knew nothing 
about concrete. Ex- 
perts assured me that 
the repairs could be made with a ma- 
chine that blew a stream of dry cement 
and dry sand into a jet of water. In 
accordance with their advice, I wun- 
dertook the contract of repairing the 
concrete after installing the electrical 
protective apparatus. 

The cement-shooting machine worked 
well enough, but some of the fine, dry 
eement that eseaped from the cone of 
the water-jet rained down upon every- 
thing within a radius of eighty feet. 

“You will ruin our meat,” said the 
packers. The government inspectors 
agreed with them, and told me to stop. 

What was Ito do? After a search I 
found a machine for which it was 
claimed,that it would blow a wet mix- 
ture of cement and sand and make it 
stick. I tried the apparatus. It failed 
ignominiously, and I sent for the in- 
ventor. After spending several miser- 
able hours in the dripping wet cooling- 
room of the packing-house, he delivered 
himself thus: 

“AnY man who tries to place new 
concrete on the lower edge of an old 
concrete beam is a fool. Hut any man 
who tries to do this in a room where the 
temperature is below freezing is crazy. 
It can’t be done!” 


atithor made one. 
the Chicago and Great Western Railway. 
aprayer ona flat-car which was moved to and fro by means of a band winch 


By Harold P. Brown 


But I had meanwhile been using 
Pneumatic hammers to chip away 
cracked conerete four inches thick on 
three thousand lineal feet of beams and 
girders. All the lower reenforeing rods 
of that concrete were exposed to salt 
water. The building seemed doomed; 
also my profesional reputation. I[ 


= 


“My most difficult job,” he says, 


decided that I would have to design my 
own apparatus, 

With a motor, frame, and hopper I 
built up a crude device that worked 
fairly well with compressed air. A few 
tests showed that the jetted concrete 
would hold, But why not heat the air? 
IT made the attempt. The results were 
excellent in rooms where the tempera- 
ture was below freezing. Engineers 
all over the country became interested 
in the work. [ received orders for 
similar machines. 

In two weeks [ had the first concrete 
atomizer. Two machines were built and 
pold at once. Since that time I have 
repaired the honeycombed structure of 
the Lackawanna Railway Terminal at 
Hoboken, patched the first concrete 
barge built in this country after it proved 
to be too badly honeyeombed for ser- 
vice, and kept myself busy shooting 
concrete, 

At first I used compressed air. Later 
I became convinced that steam would 
give better results at less cost. 

“Tt can't be done,” said the engineers 
once more. “The eold concrete will 
condense the steam.” 

[ obtained the use of a railway switch 
engine for my steam plant. In order 


When he couldn't Bod oa machine 
on the market to repair a dameped 
COnCrete Se UTEES properiy, the 
“was relining a tunel on 


Far this under-taking I placed a 


to superheat the steam and control its 
temperature [ arranged a coil of pipe 
in a coke fire. From seven in the 
morning we worked all one June day, 
without stopping to eat. No success, 

At five o'clock I mixed a final load of 
one part cement, three of sand, and two 
of fine pebbles with about fifteen per 
cent of water and with 
steam at 300° F. A 
perfect stream shot 
out, spread evenly, and 
adhered to the steel- 
work it was to cover. 
The next morning there 
was a flintlike surface 
better and stronger 
than the air-jetted con- 
crete around it. 

That was the begin- 
ning of much railway 
concrete work, When 
I was asked by the 
Chicago and Great 
Western Railway 
to reline its tunnel at 
Winston, IIL, I 
tackled my most diffi- 
eult job. Over the 
track center, nearly 
the entire lower course 
of brick had been 
worn away by the 
combined action of the 
locomotive exhaust 
and of streams of water that seeped 
through under heavy pressure. Since 
it is physically impossible for a man 
to hold «a two-and-one-half-inch noz- 
zle shooting a stream of hot concrete 
directly over his head, I designed and 
placed on a flat-tar a motor-driven 
rock-shaft located at the arch center, 
to which a flexible nozzleholder was 
attached, This was mounted on a car- 
riage, 30.25 to be moved ten feet forward 
and backward by means of a hand 
wineh, and it also swung to and fro a 
apring-trowel device. This invention 
did away with hand mason work in 
finishing the surface, An adjoining 
flat-tar carried the atomizer and neces- 
sary materials, A box-car at the far 
end of the train supported the scaffold 
required for the work of removing de- 
fective brick. 

I have since worked out a modifica- 
tion of the nozzle car and trowel ma- 
chine for making concrete roads with 
an upper surface that will wear as well 
aa granite. 

Thus what seemed an overwhelming 
failure resulted in the invention of a 
new labor-saving apparatus, new build- 
ing materials, and new methods of con- 
struction. 


In the center of the clock 
there are the letters KH, 
which the workman writes 
on his time-sheet instead 
of the hour and minute 


The letters are on a re- 
volving belt; the work: 
man not knowing their 
order, there is no chance 
of dishonest registering 


Every Minute Is Lettered 


“Ty | —Smith—9" looks mysterious, doesn't it? It 

K might easily bee an important message in code, 
but as a matter of fact it isma more than a workman's time 
record, Smith is the man’s name; 9 stands for the number 
of minutes he was late. What does the KH stand for? The 
time at which he arrived. Instead of punching a time-elock 
or recording the actual time of arrival, he wrote down the 
two code letters he saw in a box in the center of the clock 
panel. 

These two letters ancl many more are on an endless belt 
that is operated electrically by the clock. It revolves at a 
fixed rate of speed, so that the time-keeper will know virtual- 
ly the exact time that each letter combination represents. 
It is impossible for a workman to register dishonestly, 


Too Much Corning 


HILE they crowded 
into the entrance of a 

srt pieture show in Cin- 
cinnati awaiting their turn to 
attend the second. perform- 
ance, fifty-four people were 
suddenly dropped fifteen feet 
into the basement of the the- 
ater when the flooring upon 
which they stood gave way. 
Out of the fifty-four people 
who went down, more than 
thirty were severely injured. 
After the accident it was 
found that the timbers sup- 
porting the floor had been ina 
bad state of decay. The novel 
theory advanced by olficials 
was that the flooring and its 
supporting timbers were kept 
In a continually damp and 
moldy condition by too fre- 
quent scrubbing of the focr! 


The wooden foor m the lobby of a moving-picture theater 
was scrubbed too often and the wood rotted: the result was 
that under extraordinary strain it suddenly gave way 


It Saves the Motor-Truck’s Time 
© longer ean the motor-truck driver sit idly on the 
| seat and smoke cigarettes while men in the railway 

ear behind him shovel on his load. The men will simply 

pull a lever, and down will come the sand or gravel or coal 
out of a metal bin, or “loader skip,” attached to the side of 
the car. Then the driver will be invited to “put her in 

high” and move on. His truck will be idle for only a 

moment or two, 

A contrivance such as this means much saving in time, 

‘Time ia money in motor-truck operation, because interest 

on the considerable amount of capital invested in a truck, 


“depreciation, and other overhead charges run on just the 


same, whether the truck is in operation or not. This new 
loader skip can readily be attached to the side of a car, 
because it comes in six parts, easily moved about in the 
yard by a man or two, and lifted into position. Two sizes 
are made—of one cubic yard and of one and a half cubie 
yards capacity respectively, 


Men in the rmlway cor fill the “skip.” and when the 
truck arrives it can be loaded without the alightest delay 


- : P 
Is Wood Getting Scarce? 
FILL the supply of coal give out? Will the supply of 

wood last long? 

You needn't worry, for both of them will outlive vou. 


Your great-grandchildren will begin to feel the wood short- 
age, but eoal will be plentiful for several hundred years. 


The National Lumber Man- 
ufacturers' Association has 
estimated that there is enough 
standing timber inthe country 
to supply the lumber industry 
with raw material for at least 
one hundred and fifty vears. 
This estimate includes the 
continua! growth of new trees 
at the annual rate of twenty 
billion feet. 

In spite of the faet that the 
excess of exports over imports 
each year may somewhat in- 
crease the annual drain, the 
total domestic consumption 
is not expected to exceed 
the usual amount, which is 
approximately thirty - three 
billion feet each year. You 
can see why the lumber 
manufacturers were  suffi- 
elently interested to compile 
these figures, 


What Can You Do with an Electric Fan? 


The Popular Science Monthly offers three prizes for new uses for it 


F course you use an electric fan to 
keep cool. Butlookat these pic- 
tures. Here is a method of using an 
electric fan to keep warm! The fan may 
be used to Increase the draft of the 
cellar furnace; or it may be used to 
blow the hot air rising from a steam 
radiator into the room, We know of an 
enterprising Italian who keeps flies 
away from his fruit by means of an 
electric fan; of storekeepers who pre- 
vent their windows from being coated 
with ice by means of the electric fan. 
There must be many more itses for 
the electric fan. We want to know about 
them. Tell us! The PoruLarR SCIENCE 
MonNTHLY offers three prizes—a first 
prize of $25, a second prize of $15, and 
a third prize of $10, to be awarded in 
accordance with the following rules. 


Rules Governing the Contest 

1. Submit as many methods of utiliz- 
ing the electric fan as you please. But 
remember that only one method ¢an 
possibly win the first prize, only one the 
second, and only one the third. 

2. The method of using the electric 
fan should be shown either in a photo- 
graph or in a drawing. We prefer pho- 
tographs, and above all photographs i in 
which a human being is shown doing 
something useful. If a drawing is sent 
in, it need not be made by a skilled 
draftsman, as long as it is intelligible. 
Pencil sketches will be considered; but 
drawings made with ink on Sristol 
board are better. Write your name and 
address on each sheet of drawings and 
on the back of each photograph, 

4. Your pictures should be accom- 
panied by a description, preferably 
typewritten, in which you tell us of your 
method of using an electric fan. Write 
on one side of the paper only, and con- 
fine yourself to 500 words. Your name 
and address should appear in the upper 
left-hand corner of the first 
sheet of the written descrip- 
tion. 

4. The drawings, pictures, 
and descriptions entered 
should be received by the 
POPULAR SCIENCE MONTHLY 
not later than 6&6 p. m. on 
January 30, 1920, 

5. The judges of the con- 
test will be the editors of the 
POPULAR SCIENCE MONTHLY. 

6. The first prize of $25 will 
be awarded to the contestant 
who, in the opinion of the 
judges, stigg¢ests the moat 
striking, unfamiliar, and prac- 
tical method of utilizing an 
electric fan for a purpose other 
than that of cooling a room. | * 

The second prize of $15 
will be awarded to the con- 
testant who submits a method 
next in merit. 


The third prize of £10 will be paid to 
the contestant who submits the method 
third in merit. 

Don't tell us of methods that have 
already been published, 

7. Lhe winners of the contest will be 
announced in the earliest possible issue of 
the PoruLARSciENCcE MONTHLY. A de- 
acription of the methods that won the 
prizes offered will duly appear in the 
pagesol the POPULARSCIENCE MONTHLY, 
together with the names of the winners. 

8. The editors of the POPULAR Sct- 
ENCE MONTHLY shall have the right to 
publish meritorious methods of wutiliz- 
ing the electric fan, even though they do 
not winaprize. Hegularspacerates will 
be paid to the contestants whose methods 
are deemed worthy of publication. 

9. If you submit more 
than one method, each 
description and pic- 
ture should be 
sent a5 8 separate 
unit. 

10. No manu- 
scripts or drawings 
Will be returned. 

11. Address pic- 
tures and descrip- 
tions to the Electric 
Fan Contest Editor, 
POPULAR ScIENCE 
MONTHLY, 225 West 9th 
otreet, New York City. 


| Two mew uses for the 
1 olectric fan: above, iE 
ia bene. pressed inte 
service to mctease the 
clrnft of the furnace: 
while in the other pic- 
ture it is shown help- 
ing owt the radiator 


Making Climate to Order at Home 


HICH is your favorite climate? 

Do you like the moist and salt- 

laden air of the seashore or do you pre- 
fer the dry and thin air of the mountains? 
What useless questions, you may 
think, when you can neither control the 
climate in whieh you live nor travel to 
another. Yet there is no reason why 


With this apparatus you may change the air in your 
room so that it will be of the purity and fragrance 
of the air in the pine woods or mountain meadows 


you should not enjoy in your home the 
climate you like, provided you can afford 
to pay the cost. 

With a suitable heating plant you can 
regulate the temperature of your home 
to tropical conditions even in midwinter. 
If you prefer afrigid temperature you 
may have it by installing a refriger- 
ating plant. If you like the air 
dry, remove the moisture con- 
tained in the air by conducting 
it through tubes filled with 
calcium chloride or some other 
desiccating substance, If you 
like it moist, charge it with 
steam or water in the form 
ofafinespray. Mountain con- 
ditions may be produced by 
making your house airtight 
and reducing the air-pressure, 

To make sure that the air is 
free from dust install an appa- 
ratus like that in the picture, 
By means of an electrically 
driven suction fan the air 
coming from outside is forced 
through a reservoir containing 
water. If you wish you may 
put a few drops of your fa- 
vorite perfume, of a disinfer- 
tant, or of an essence of pine 
needles in the water, 


Helping the Motorist to Save 


New things that play important parts in making 


Many rear driven trucks 
have attempted this inchne, 
but only the four-wheel drive 
truck accomplisied the feat. 


The height of the platlorm be 
twelve feet, the slope twenty: 
one fect, miving an angle at the 
base of thirty-three degrees 


The periscope at the top of 
the picture, in cooperation 
with a mirror on the steerimne- 
post, tells the chaufteur all he 


needs to know, The detective 
camer refuses to tell hia 
Instead of holding o Ford method of eyebrow hhfong 
crank-shaft in « Vise m the 
ordinary way, which some- 
times springs the Hange, thia 
device gives a float, full 
bearing surface with a quick 
operating handle clamp 


An electric contact point 
slipped over the driver's fore- 
finger is operated] from the 
tonnenu. Ore shock means 
“Home”: teo “The office” 


A new pafage accounting system per- 
mits its owner to realize fully on his 
credit service, and, m addition, to 
handle all charge transactions — make 
the original entry, and post and bal- 
ance the account, with ctatement to 
date for the customer—at one whiting 


An electrically connected stop-watch 
operates another on the instrument: 
board. When madame stops the watch it 
reminds the chauffeur of an engagement 


A motorist constructed this atruc- Operated in total darkness if 
ture on the running-boord of his neccesary, the steering-post lock 
car, for the purpose of carrying his Clamps the driving wheels in a 
hunting deg with him on his trips straight line by a combination 


His Hard-Earned Money _ 


the automobile and truck efficient 


This huge truck 3 
twenty feet long and neh 
fect high, permite the track 
te carry a full freight-car 
load oof furniture on 
etther long of abort runs 


A cut-out pedal connected 
in the tenneau is a good 
way to signal one’s chauf- 
feur. Engine noises mean 
a lot te any driver, and 
6 code con be casaly arranged 


The bose of the crank- 
bolder may 
= turned inte a convenient 
device for relining Ford 
brakebands by the adidi- 
tion of the upper curved 
casting inserted in place 
of the crank-shaft flange 


On the banks of the “Big Ditch™ there 
are no automobile roms. By attaching 
roilmoad-car wheela to their machine the 
army officers shown in the picture above 
were able to make an inepection of the 
Canal by riding comfortably over the rails 


If your car has overhead valves, 
the clicking noise can 

eliminated by these spring si- 
lencers. They take up the play 
and hold the cam rollers 
snugly ogainst the cam-shaft 


Before taking Pit perkates 


; ‘ sharp commer in California = 
By means of a small lamp on the wind- at high epeed, fast drivers Help to keep the interior of your car 
shield, this chauffeur receives his are discouraged by this re- clean by a wire mat which comes 


instructions in electric light flashes markably suggestive sign ready to attach to the running-board 


Metal Overshoes for Sliding 


dee let me catch you on 

that sliding pond!" says 

the mother of today—thinking of 

the high price of shoes. How can 

one slide economically? George 
Bascomb Weldon, of Pittsburgh, 
has solved the problem by in- 
venting a “‘slider,”’ to be at- 
tached to the shoe, 

It is made in one piere of 
amooth metal that fits on the 
2ole of the shoe. A small section 
of the edge is bent up at the 

toe, and two more at the aides, 
eo that it will remain in place 


A trock like this will save many on minute and, 
consequently, many a dollar in a busy factory ‘ ae } when attached to the shoe, It is 


pian Pests ph ole havi attached by heavy cord that is 
re - sliding-pond—but now comes run through five loopholes, erias- 
A Time-Saving Truck # metal sliding overshoe crossed, and tied at the ankle, 


HE ordinary two-, three-, or four- YW . pe ou ? 

wheeled truck was displaced by the | How Old Are You, lige: 
lift-truck invented a few years ago. 
This ig so constructed that it may be 
pushed under a suitable platform loaded 
with goods. After the truck is placed 
in position its platform is raised by a 
lever or a worm gear until it has lifted 
the loaded platform off the ground or 
floor, Then, with ita load of goods, it 
is Wheeled to its destination, and its 
platform is lowered until the supports of 
the platform rest on the ground. 

The lift-truck shown in the accom- 
panying picture is of extremely simple 
construction. When its platform is in 
position under the load, the handle of 
the truck, which is pivoted near its 
lower end, 1s used as a lever to raige and 
pull forward the front end of the plat- 
form. Diagonally placed links, pivoted Then you turn on a brilliant electric 
to the platform and its frame, lift the | | light just behind the egg, and you will 
rear end of the platform if the front is <“—————— * be able to see right through it. Thus | 
lifted and ‘brought forward, A catch An electric light at the other end of the you can judge the age and condition of 
holds the platform in position. tube shows the condition of the egg the eg¢ in your hand. 


There Is Nothing New Under the Sun 


AKE heart! About sixty years ago prohibition and “To commemorate the passage of the prohibitory liquor 
elght-cent carfares went into effect in New York State: law.” The other side pictures a blazing sun, an upturned 


HAT is so rare as a rotten egg? 
' Yet not so many years ago you : 
were constantly breaking into one. 
Perhaps the reason is that poultrymen 
now have ways for testing eggs in order 
to determine their age. Most of these 
methods must be carried out in a dark 
room. The instrument shown here 
eliminates even that necessity, It was 
invented by Jesse R. Grant, of Kokomo, 
Ind. 

First, there is a short, elliptical tube, 
shaped at one end to fit your face and 
having at the other end a small opening 
into which you thrust the emall end of 
the egg. The tube is lined with light- 
absorbing material, eo that when you 
fit your face to the fats all will be black. 


they lasted only a very short time! wine-glass, and the daring words, "No Repeal."" The law 
William A. Darling, grandson of a one-time president of was declared unconstitutional within a year of its passage. 
the Third Avenue Railroad, unearthed two mementos of The other memento ia a three-cent transfer made of 


those dark days, “Sue! is a medallion that some gleeful “dry" pewter and in size and shape resembling a half dollar. One 

ereated in honor of the pro- side says “Yorkville” and — 
hibition law. It has on one the other shows a neture 
side a wreath (funeral of the horse-car that carried 
wreath?) and the words: you there. 
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Once before prohibition 
invaded New York, and 
some joyful ‘dry ore- 
ated this medallion im 
hener of the otcazion. 
At that time prohibition 
lasted, just nine months 


New Yotkers do not like 
Paying two tents every 
time they want a strect- 
car transfer. Their 
grandfathers paid for 
transfers, too; but they 
recelved pewter ones 


Protecting the Fire-Fighters 


PROTECTIVE mask for the fireman, the miner, or the soldier in the 
trenches has recently been placed in the market. 
and rubber-coated fabric, consists of a hood covering the entire face, and 


muzzle-shaped rubber cup that 
eovers the mouth and nose of 
the wearer, fitting against the 
nose, cheek, and chin in such a 
manner as to be airtight. The 
double mask is securely fastened 
to the head by a harness of three 
straps. The mouth-piece of the 
mask if connected by a hose 
entering at its lower end with 
an air-pump, which may be at a 
considerable distance: or with a 
reservoir on the back of the wearer 
which contains air under pressure 
and a purifying apparatus re- 
moving the carbon dioxide from 
the exhaled air and making it 
fit to be breathed again. 

An ingenious arrangement of 
flutter and check valves permits 
fresh air from the air-tube to 
enter the mouth and nose- 
piece, but prevents the un- 
breathable air surrounding 
the wearer from reaching | 
the interior of the mask. 
Airtight contact with the 
skin of the wWearer 18 
giieguarded by the elastic 
rim of the mouth and nose- 
piece, which is curled in- 
wardly, forming a pneumatic 
eushion between the skin 


and the mask. 
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The mask, of rubber 
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A new protective mask 
fer fremen and others: m 
the picture at the left the 
edge of the clastic rim of 
the mouth-piece is roised 
ta show the curled edge, 
a new feature that in- 
sures airtight contact 


. = 
The Circular Saw that Swings 
JE presses a button, grasps a handle, pulls it back and forward—and 
the new, simple sawing-machine is in action, cutting off blocks of wood. 
It will swing from any overhead post or beam and thus takes up very little 


floor space. 

It is designed particularly for firms 
with a large amount of crating or box- 
ing to do, and will cut lumber up to a 
thickness of two inches. The saw has 
ita own electric motor, so that you do 
not have to think of line shafts, 
counbter-shafta, or belts. Since the ap- 
paratus is hung overhead, the only 
floor equipment necessary is some sort 
of bench on which the lumber to be 
cut may be laid. 

There is an automatic starter for use 
When run on direct current. 
The electric motor may be 
adjusted on a sliding base 
attached to a horizontal shaft. 
The circular saw is carried at 
the lower end of a swinging 
arm, the upper end being 
pivoted to the same shaft on 
which the motor is mounted, 

The saw is driven by a belt 
running from one end of the 
motor shaft to the saw shaft. 
The motor is so placed that 
its weight overbalances that of 
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NATIONAL RIFLE ASSOCIATION | 
SMALL BORE MATCHES 


CONTEST FOR 


Receiving the prize offered by the 
Popular science Mionthly to the wins 
ner in the Small-Bore Tournament 


He Won the Popular Science 
Monthly Trophy 


HE pleased looking young man in 

the pictureaboveis Captain Grosve- 
nor L. Wotkyns, of the Ordnance De- 
partment of the Army, in civil life a 
Pasadena, Cal., rifleman. He is receiv- 
Ing the POPULAR SCIENCE MONTHLY 
Trophy, which he won in the National 
Rifle Association Small-Bore Tourna- 
ment at Caldwell, N. J., last August. 
Colonel William Libbey, president of 
the Association, is presenting the 
trophy. Captain Wotkynsa seored 392 
out of a possible 400 points in the Small- 
Bore National Individual Match, in 
which the PoruLAR SCIENCE MONTHLY 
Trophy was first prize. 

His score means that at 50 and 100 
yards, 20 shots per range, Captain 
Wotkyna averaged 98 out of the possible 
100 points for each string of ten shots. 

In the International Small-Bore Team 
Match, the United States against 
England, twenty men per team, with 
the course of fire the same as that in 
the Small-Bore Nationai Individual 
Match, Captain Wotkyns was again 
high man, with the score of 491, Nei- 
ther of his seores was equaled during 
the entire tournament, although the 
shooters comprised the oldest and 
most skilled riflemen of the country, 
including three picked United States 
Navy riflemen, several United States 
Marines, many Army sharks, and the 
best of the civilian military riflemen of 
the country. The American team, by 
the way, won from England by 94 
points, 

The PoruLaAR Science MONTHLY 
Trophy, a handsome watch costing 
$150, was the most sought prize of the 
large prize list at the small-bore 
tournament. Captain Wotkyns' vic- 
tory Was a popular one, inasmuch as 


he was the builder of the small-bore 
range and assistant to the officer in 
charge. 


the saw, causing it to swing to 
the rear of the cutting-table 
when released. 


A motor on the upper shaft, which is belted 
to the lower shaft, turns the circular saw 
as it swings easily through the wood 


Skin produces claws, nails, hair, and feathers, The 
top picture shows a sparrow’s feathers unfolding from 
the quill; the lower picture shows the tip of a feather 


Things that Grow Out of an 
Animal’s Skin 

HE skin is not merely a covering for animals, It is an 

essential part of the organism. It produces claws, 
talons, nails, the rattlesnake’s rattles, spurs, hair, the 
seales of fishes and reptiles, spines, whalebone, beaks, and 
feathers. &o claims Mr. Beebe in his book on “The Bird." 
He tells us that even “The horn of a rhinoceros is only a 
solid mass of agglutinated hairs, while as the antithesis to 
this may he mentioned all 
down and feathers, from the 
hummingbird’s uff to the 
conda’s pinion.” 

A close inspection of a new- 
ly hatehed bird shows that the 
body is covered with micro- 
seopical tufts of down. These, 
however, are soon pushed away 
by the true plumage. The early 
stages in the growth of a 
feather suggest little eamel's-hair 
brushes set in a quill. The 
feather unfolds as if it were 
pushed out of the quill or 
sheath, but in some feathers 
the unfolding seems to take 
place next to the bird's body, 
while the tips remain in the 
sheath as the development prad- 
ually proceeds. 


The end of each drag Une is fastened by an 
attachment disk, easily seen on glass, aa here 


Sumatra’s aan Arum 


ID you ever see 

a@ gigantic arum 
ant? It grows In 
the East Indies, so 
the chances are you 
haven't. But a per- 
fect life-sized model 
of one may be found 
in an English gar- 
den. 

A picture of it is 
shown herewith, and 
beside it stands the 
modeler, His name 
is H. E. H. Smedley, 
and he lives near the 
town of Brighton, 
England. 

One may geta good 
ides of the size of the 
huge plant from this 3 = 
picture. Mr. Smedley ©#, 
is not a small man, 
yet the plant towers 
more ‘than twice as 
high as its maker. In 
fact, it is of gigantic 
size, the stamen ex- 
tending about fifteen 
feet up in the sir. 

The strange leaves have many large perforations in them. 
The plant belongs to the Araceae family und has many near 
relatives aeattered over the earth, notably in the regions 
bordering the Mediterranean. Great Britain has some 
diminutive members of the family, the beat known being the 
wake-robin, from the root of which is obtained arrowroot. 

Mr. Smedley has devoted his life to modeling strange plants, 
but this is the first one he has built out of doors. In con- 
sequence he had to procure special weather-proof materials 
with which to make it. He then painted it in varying shades 
of purple and green to correspond with its natural coloring. 


How the Spider Attaches Her 
Web to Glass 


HEN « spider moves from place to place to «pin 

, her web, she runs a drag line to mark the course. 
This is composed, not of a multiplicity of tiny threads from 
the spinnerets, but of a comparatively small number, per- 
haps only two. 

If you will watch a spider running along an object and 
spinning a drag line, you will notice that at frequent 
intervals she fastens the line. 
Merely to make the end of 
the drag line adhere would 
not enable it to exercise its 
full strength: it is fastened 
by an attachment disk. This 
may easily be observed by 
enclosing a living spider in a 
bottle, when she will fasten the 
drag line to glass. 

The attachment disks may 
be examined with the help of 

aolens. Even under a pocket 
ieee, the disk is seen to he 
composed of a large number 
of fine threads. 

The accompanying illustra- 
tion was made from a large 
number of these attachments on 
the inside of the gliss deor of a 
bookcase, 


He couldn't grow this gigan- 
tic plant in his garden, so 
he modeled one himeelf 


“ : es 
Snail-Shells Fool the Fish 5 
“UPPOSE you were a soft, wormlike larva at the bottom of ae 
a stream, and a achool of hungry fish swimming by spotted : 
you. You'd give up without a struggle, wouldn't yout Genera- 
tions and generations of larvae have gone through this harrow- 
ing experience, but a few wise ones have managed to escape. 
How! By ingeniously disguising themeelves. 

Take, for example, the larvae of the caddis-fly. Their favorite 
trick is to deck themselves out in the shells of small snails, 
though they sometimes resort to leaves, stones, and sand. 
These various substances are held together by means of silk 
spun by the larvae. One snail-covered larva is pictured here— 
three times ita natural size. It is a most unappetizing sight, 
and you can easily imagine yourself, as a fish, turning it down. 

Aphis-lions, when young and comparatively helpless, eamou- 
flage themselves just as larvae do, They likewise carry around 
on their backs snail-shells, and also bits of beetles. 


‘Police dogs are taught te leap at a gun at 
the very moment when it is being fired 


. ’ . 
Police Dogs Under Gunfire 
HEY are sending dogs to college now and graduat- 
—- i ing them with a purchase price of $1,000 and more 
on their heads. They are trained from puppyhood up to 
rescue drowning persons, and to track 
down criminals and meet attack from 
anarmed thug who may carry a knife, 
revolver, club, orother weapon. When 
they have finished their training course 
they go to metropolitan police forees, 
Ordinary .dogs do not take kindly 
to gunfire, but the German shepherd 
dog will not only advance in the face 
ef pistol fire, but will attack the 
hand holding the weapon. Before he 
reaches this stage, however, he must 
have guns fired near him until he no 
longer feara them. So well trained are 
the dogs that at the first flash of a wea- 
pon they will leapat the hand holding it. 


, shown at the IJeft 
protects itself from 
hungry fish by wear- 
Ing smail-shells on its 
back. Above, under- 
neath a enail-ahell and 
» a few dead beetles, is 
4 concealed an aphis-lion 


Let Your Feet Remove 
Each Other’s Rubbers «= 


a There are two police-dog colleges 

YAN you balance yourself on one Tf you don't like to handle dirty in operation. One is at Scranton, 

W4 foot while the other one paws rubbers, try this new foot-operated Pa., and the other at West Hemp- 
the ground? If 30, you can use this rubber-remover, worked al levers stead, Long Island. 3 


new rubber-remover. It is mounted 
ona Wooden base. Two clamps like 
those on an ice-skate grip the rub- 
ber. The clamps are operated by a 
pedal and a lever worked by your 
idle foot. The lever is for tightening 
the clamps. It has two arms and is 
located at the toe of the device. 
You push the lever inward and a 
wedge to Which it is attached is 
pulled upward. This forces the arma 
that hold the clamps to come to- 
gether, The clampe grip tight. That 
is why it is necessary for you to 
know how to paw. 

Next you remove your foot from 
the rubber, and a spring will adjust 
the clamps to their original position. 
At the rear of the device is the pedal 
that—when moved back and for- 
ward—will increase and decrease 
the distance between the clampe to 
suit any sized foot, 

You can readily appreciate that 


Exit the Slipper 


"LL see you In the woodshed after 
ten."’ Thus spake the fathers of 
yesterday; and when the time came 
there was a brief application of switch 
or slipper. Now all is changed, or 
about to be, since the recent Electrical 
Show at Madison Square Garden in 
y» New York city, The modern formula 
of punishment will run something 
like this: “I'll see you at the electric 
light plug"; and there will follow 
the “plugging in’ of the spanker. 
Later, when the small boy inves- 
tigates this new enemy of his tribe, 
as of course he will, he will find a 
small motor, Which drives a connec- 
ting rod about four inches long, 
terminating in an “applicator about 
the size of the average parental palm. 
Father will have to get some more 


it requires skilful foot movement for Father gore its rcs just abaft modern phrase than the ancient “ This 
anyone to attempt to use this rub- the electric light plug with the as- hurts me more than it does vou"— 


ber-remover. sistance of this new spanking-machine unless there should be a short circuit. 


the Wasp-Gun 


LAP! You've squashed another maos- 

quito. Ah, bot your hands are 
ameared with his blood. Would it 
not be considerably neater to use the 
wasp-tun shown above? Though it 
specializes on wasps, it will kill any 
other insect with equal vim. 

Tt is called a gun, but the trigger is the 
only thing it haa in common with an 
ordinary gun, When you pull the trigger, 
the jaws at the end of the gun snap shut 
and squash any insets that happen te be 
standing on either jaw at the time. Your 
job is to lure the insects to the trap, 

Here is a suggestion. If your quarry is 
a mosquito put the end of one finer 
in the trap; in time the mosquito will 
land on it, You withdraw your finger 
with such great speed that the mosquito 
will be left behind: if at the same time 
you prull the trigger your victim will 
be squashed, 

The gun should be cleaned at regular 
intervals, lest it become clogged. 


Flowers for a Fighting Aviator 


Bee ANGELES is the capital of the 
kingdom of flowers as well aa af 
movie queens, Any public event there 
is the excuse for floral decoration, artful 
and artistic, So it followed, naturally, 
that when Captain Eddie Rickenbesker, 
first ace of our fighting airmon in France, 
eame that way, the biggest bouquet yet 
was handed to him—and he'd been on the 
receiving end of the bouquet game ever 
since he got home from the war, 

This time he found himself all but 
smothered in a flower-bedeched automo- 
bile tricked out to resemble an airplane, 
and in this state he rode through the 
streets of the welcoming city. 


Flowering Lamp-Posts 
LRNING the street lamp-posts into things 
am beauty is the object of the authorities 

of Allentown, Pa. 

In that city every Fare p= pet wears a hanging- 
garden effect from spring until late autumn. The 
flawers and decorative leaf-bearing plants are 
planted in urn-shaped globes which encircle the 
lamp-posts some distance below the light. 

The city fathers who thowght of and adopted the 
flowering lamp-post idea made a thorough job of 
heautifving the town by remeving all of the over- 
head telephone and telegraph wires—at least, in 
the principal streets, 

But Allentown con boast of use us well as beauty, 
It is the county seat of a farming section which 
ranks as one of the leading potate producers of the 
eountry. 


Exit Corkscrew, Enter Cigar- 
Cutter 


(yee upon s time a pocket-knifa 
with o corkscrew attached was 
looked upon with favor; but what's the 
use of a corkscrew now? Probably 
corkscrew knives will be a drug on. the 
market even in the ketchup and horse- 
radish belt, Eut smoking is still num- 
bered among the permitted delights, 
ani so, as the corkscrew steps down 
and out of the knife-handle, in comes 
the elgar-eutter, With the device shown 
in the accompanying photograph only 
a alight enlargement of one end of the 
knife-handle is necessary in order to 
accommodate a cutter that will snip off 
the end of a cigar with all the neatness 
and despatch of the shop cutters. 

In these days, when, as some one 
wrote recently, “you can now buy an 
excellent five-cent cigar for a quarter," 
perhaps @ cigar-cutter is a greater 
necessity thin in the carefree old 
dave when many of us said: “Bite 
OY the end; let the butt ravel as it 
may.” 


The Birth of a Second 


ACH new second is heralded by a 

flash of light and the ring of a bell 

in the factory of an electrical firm in 

Providence—not to remind the workers 

that the dire day of doom approgches, 
but to help them in their work. 

Often men must count seconds ac- 
eurately for certain operations while 
they watch their work closely, This 
concentrating on two things at one 
time is very dificult. It is simplified 
by the new second-announcer shown 
below. As the pendulum of the clock 
swings to the right it touches a wire, 
thus making a contact that couses the 
light to flash and the bell to ring. 


Blend Your Smoke in 
Twin Cigarettes 
YNE of the twink wae 


born in Virginia andthe 
other in Turkey, What's 
that? We are talking about 
the twin elgarettes in the 
picture below. 

Many smokers like a eigar- 
ette in which Virginian and 
Turkish tobacco are blended, 
but they are seldom satisfied 
with the quantity of each 
wed. So one wise tobuac- 
conlst deveed the twin 
cigarette, one of which is 
made of Turkish tobacco 
and the other of Virginia 
tobacco. Thus the smoker 
can draw on both at the 
same time and concentrate 
his effort on one, blending 
to guit himaelf. 
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A Capitalist Plays Santa Claus 


e 


The Reason She's 
Light-Footed 
AS up-to-date jewelry 

thief docs her shoplifting 
with her feet—not by bra- 
zenly kicking over a tray of 
jewels, but gently pushing 
the jewel she wants from 
the counter and then step- 
ping on it with her heel. A 
layer of seft leather is 
tached to her heel and the 
jewel sinks inte it. Off she 
goes, and later in the privacy 
of her home (do thieves have 
homes?) she digs out her 
prize 
Below you see a jewelry 
thief’s shoe, stocking, petti- 
coat, and prize ring. Judg- 
ing from the quality of her 
clothes, she must do a 
thriving business, 


2 a ——— 
SO 


But Will They Wash? 
FR'HE intrepid photographer who 
brought in this pieture informe 

us that the woman in the studio hosiery 
department is a Herlin girl who has 
“decided to adopt the fad of New York 
and London and have her stockings painted on.” — 
We shall have to take his word for it; if this “fad™ ‘ 
has made headway in New York we have overlooked 
it. We fear, however, that the colors may not be frat, 
and so we cannot recommend the method to those 
seeking for a way to reduce the high cost of stockings. 


He's Seven Feet Six 


ERRY Christmas! Judging from their happy smiles, it “4S, OU"RE too tall," said the doctor, when Mr. KR. E. Madson 


. certainty is a merry one for the children in the picture 


tried to enlist in the Marines. Harsh words, but true: 


below. Each child is laden with a box of animal crackers, a large Mr. Madson measures seven feet six inches with his shoes off, 
red apple, and a Christmas stocking full of good things. Behind What chance could he stand of dodging bullets, shrapnel bits, 
the children there are hundreds of similar stockings stacked up and other things that fly sround above battleftelds? 


against the wall to be given to hundreds of other children, 


Who is playing 
Santa Claus? The 
firm for which the 
fathers of these chil- 
dren work. In or- 
der to have enough 
toe go round, thir- 
teen thousand stock. 
ings had to he 
bought and filled: 
twenty-six barrels 
of apples and twelve 
thotisand packages 
of animal crackers 
were also bought. 
Each stocking was 
filed with candy, 
toys, and nuts, 

Twenty years ago 
there were hundreds 
a American chil- 
dren whom Santa 
Claus passed by. 
But today there are 
A many oTganizn- 
tions playing Santa 
Claus that almost 
every child is sure of 
a merry Christmas, 
and it isn’t very 
dificult to realize 
how much it means 
bo ther. 


He comes from @ ranch in Ranger, Texas, and he carries his 
cow-boy clothes 
very well, as you will 
see in the picture 
here. It was in 
this get-up that he 
appeared in Wash- 
ington to watch 
the Marines parade, 
Even though he 
couldn't join them, 
he was at lenst able 
to see them parade, 
since he towered 
over the heads of 
the crowd, 

Had Mr. Madson 
been a German 
trying to enlist in 
the former German 
army he would 
have been prompt- 
ly accepted; for the 
German Emperors 
always surrounded 
themselves with a 
‘guard of the tallest 
men they could find, 
Frederick the Great 
sterted the habit, 
and all his sucees- 
sors kept it up. 
Tall men aré owt of 
business now. 


Sea 


" 


This machine overcomes the two diffi- 
culties of eliminating spongy spots 
and thinner tresds of certain points 


A New Way to Retread 
Automobile Tires 
~~ DE from embodying non-heat- 


conducting blocks, n new re- 
treading machine consists of a hollow 
segmental mold with «a spate for 
water below and 4 gas-burner for 
heating the water and steam-curing 
the retread rubber, which is firet of 
ai] built up on the tire iteelf, After 
this ia done, a aanil-bag i¢ placed in- 
Bide the tire and the latter placed 
in the mold. A heavy steel band ia 
then placed upon the sand-bag and 
the presaure clamps applied. The 


gus-burner being lighted, the tire is kept in the mold until 


that segment ia cured. 


Three sizes of molds may be used in the base of this 
The apparatus may also be furnished without 


machine, 


Here isthe complete 
machine 


burners, to be connected with the garage steam plant line. 


It Walks Instead of Bellies: 


OST farm tractors roll on wheels or crawl over 
LYE the grownd on track-laying units like those 
on the war tanks. The tractor shown here walks! 
This is made possible by providing sharp-point- 
ed Jugs on the bearing surfaces of the rear wheels, 
po that the wheel looks something like a rising sun, 
with the pointed lugs corresponding to the ravs. 
The pointed lugs act on the ground as a gear or 
eq, and sink down to solid ground, furnishing a 
positive traction in every soil. These pointed lugs 
give a positive traction without surplus weight, 
without loss of power through slippage, and with- 
out packing the soil. + 
The complete tractor weighs less than 
three horses and does the work of eight. 
It has a short turning radius, made pos- 
sible by the use of a separate clutch for 
each rear driving wheel, with no differ- 
ential. The apparatus is adaptable to a 
great variety of work, but is uniquely 
suited to cultivating orchards where it 
walks in and out among the low-hanging 
trees without difficulty because a part of 
the rear wheels is always below the sur- 
face of the ground. 


ground 


fitted with the | 
burning apparatus ond clamps 


NGLAND‘S 
winter climate 
makes it especially 
hard to atart big 
truck engines, so it 

’ fell to the lot of an 
Englishman to in- 
vent 2 simple cold- 


weather engine 
L 1 
: tire-retreading VAT EET: y 
ees It consists of a 


conical bottle from 
the apex of which is 
aweated a cylindrical tin chamber that 


A device that will start a gasoline 
engine even in zero weather: it ia the 
clever invention of on Englishman 


You Can Make an Engine- 
Starter Like This 


not im Use 


it may be carried 


in your tool-box 


extends half way down to the bottom of the can. This is filled 
with gasoline through a small plug very near the top, while 
the space that surrounds it is filled, just before the engine 


is started, with boiling water. 


This heats the gasoline and 


causes it to leave 
the top of the 
chamber through 
a special stop- 
eock in a fine 
spray whichis 
fed into the in- 
take manifold of 
the engine, 

After the truck 
engine has been 
atarted the valve 
is closed and the 
device removed, 
to be again 
next morning. 


It might be said that this tractor walles instead of rolls over 
the 


it fs admirably suited for orchard cultivation 


Water Wheels on a Farm Tractor 
NE of the newest forms of farm tractors of the ereeper 

/ or track-laying type has water wheela, Of course, the 
wheela are not made of water, nor does the machine run on 
water, The expression simply means that the two main idler 
wheels and the twodriving wheels over which the creeper treads 
operate may be filled with water to within two inches of 
the top. 

The purpose of filling the wheels with water is to enable 
the operator to change the weight of the machine to suit soil 
eonditions, Approximately one thousand pounds of water 
may be carried in the four wheels, so that the total weight 
of the tractor may be varied from four to five thousand 
pounds, according to whether the soil is relatively hard and 
dry or soft and sticky. | | 

The tractor is made in Ohio, and its manufacturer save the 
water-carrving feature is an economy not enjoyed by any 
other machine; water ischeaver than sand for ballast and may 
be more readily obtained. 

The water is.carried without damaging any other parts 
of the machine by making the hubs a separate part of the 
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The wheels on this tractor may be filled with water te increase 
ite weight. A special arrangement permits it to slip one 
track and deliver all the power to the other when necessary 


wheel. The drums are welded to the hubs and to the sprocket 
teeth, so that the wheel drum is water-tight. The bearings 
are enclosed i in the hubs, so that the water cannot get to them. 

The volume of water to be put in each wheel depends upon 
the amount of traction required; but each can be filled to 
within two inches of the top, since the plug is about one 
ineh in diameter and is one inch from the rim. 


= = = 
A Juvenile Bikemobile 
HE bikemobile herewith is capable of a 
Fred Harley, «a fifteen-year-old genius, of Joplin, 
Mo., is responsible for its creation. 

Harley constructed his tri-car from scraps and raw 
ends of nearly everything he could lay his hands on. 
Its frame is that of an old worn-out 
bieyele. The front was straightened 
out and attached to the axle of a 
mail-carrier’s bicycle. To this he 
attached an old automobile steering 
wheel, 

The twin seats straddle the bicyele 
frame connecting the rear wheel to 
the front axle. A hand-brake is access- 
ible to both passengers, and the steering 
wheel can be operated from either side 
of the vehicle, 

Tt lacks a self-starter and must be 
pushed until the motor wheel's engine 
begins to fire. Then the rider jumpe on 


heel, 
the side seat and away he goes. oe 


speed of 
twenty-five miles an hour with the motor wheel attached. 


Not satished with owning a motor- 


this young man decided to 
make himself a regular automobile 


Not apecding, but blocking trafic with his new- 
fangled contraption; it was in the year 1895 


He Impeded the Traffic 


T is difflewlt for us to believe that a quarter of a century 

ago an automobile was a curiosity. Elwood Haynes, 
of Kokomo, Ind., produced what is said to be America’s 
first successful automobile. In 1895 Mr. Haynes took his 
creation te Chicago, and was driving the “horseless car- 
riage” down Michigan avenue when he was stopped by a 
policeman on a bicyele. 

What a transformation two decades have worked! 
The sight of a horse and buggy on Michigan avenue today 
would attract attention, Little did that bicycle “cop” 
(one of whose duties undoubtedly was to see that you did 
not erosa a bridge ‘faster than a walk") realize that in a 
few yeurs six million motor-cars would be in operation. 


A mechanical ('" 
detective that 
discovers mis- 
alinement in 
connecting 
rods, thus 
avoidin 
costly repairs 


It Explains the Knocks 
ISALINEMENT of connecting 
rods is generally due to heat 
warping the metal of the rod and 
twisting one end of it, so that the crank- 
pin and wrist-pin bearings are out of 
line. 

The apparatus of the alining-ma- 
chine shown above consists of a flat 
bed-plate on which is set a teat-plate 
carrying three sets of lugs, This test- 
plate may be moved longitudinally off 
the bed-plate by means of a hand-screw-. 
At the other end of the bed-plate is set 
up a transverse shaft or pin exactly 
parallel with the transverse surfaces 
of the lugs on the movable test-plate. 

If the bar through the wrist-pin 
beans does not contact exactly evenly 

‘ith the surface of the lug, it indicates 
that the connecting rod is bent and the 
erank-pin and wrist-pin bearings are 
out of line, 


_» Are You Going to Fly? 
ay Up-to-date passenger-carrying 
: a Pullman car, speed through the 


A de ee 


ight. Pree Hhuetrating Service 


Cleat 


When airpliane-builders con 
sider even luxuries, who 
shall any that the day of 
commercial Aying is yet to 
davwne Leok at these neat 
littl: curtaina on the win- 
down of the Handley-Page 
nero-bus, which regularly 
cleaves the air between Paris 
and Lendon; then look a 
little harder and see the com- 
fortable wicker chairs inside 
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shown in this Eagle er 
airhlane, with ita upholstered wicker 
chairs for seven passengers, whipoord 
lining dome, and windows of non- 
breakable glass. It ts the first, three- 
metered machine to be produced in 
this country. [ts 450 horsepower drive 
ito at one hundred and seven miles an 
hour, Tf used for freight it cam carry “ . 

morc than 2 ton of useful load ] 


A veritable giant of the air ia the 
Aracmar, of England. Her span 
of wing 1 81 feet ond § inches. 
Her four Liberty engines of 410 
horsepower each drive her 
through the air at o speed of 
ewe hundred and twent)-five 
mies am hour, Besides pilots 
and enginecs, the Sracsmur éar- 
ries some fourteen pisengere, 
Add to thia 450 gallons of fuel 
and 40 gallons of oil for a Sip 
rile fight ond TE0 pounds of 
malt (about 3.000 letters) ond 
you wonder when you will be 
buying your ticket for a fight , 
to Chicago or New York. In 
this picture the Orarnar is 
shown with her wer fuselage 


The Air Giants Are Ready , a 


airplanes, with all the comforts of 
air at the rate of 114 miles an hour 


If you have any doubt 
about the future of 
aviation, gare upon this 
picture to the right, 
It is o Vimy-VWickers- 
Rolls of 67 feet span, a 
machine equipped with 
many of the comforts 
of the Pullman car 


This fs bow the Araomar appears with her com- 
mercial passenger-carrving fuselage. Why not 
& continuous row of arate and windows? He- 
cause the fuel-tonks must be disposed of some: 
where. The tanks must be carried at the center 
of gravity, because the fuel varices in weight. 
The balance of the airplane might easily be upect 
if a variable load were carried at any other point 


i 


The Lawson Air-Liner has adie living up boa its 
name by Aying across country from Milwaukee bo 
ee Tk coc be acer Buffalo, Bee tpi 

ew York, g nine passengers. The machine 
has a wing span of 95 feet. It avers the distance 
from Syracuse to New York (313 miles) in 2 hours 
and 47 minutes, while some of the passengers were 
flaying bridge in the enclosed cabin. Lawson 
claims that machine can carry twenty-six 
passengers sitting down, and sixty strap-hangers 


Go Jaunting in an Electric 
Running downhill it generates power to help you up the next grade 


OST recent of the many steps 
taken by electrical engineers in 
making the electrical vehicle 

cheap and of wholesale general utility, 
is the automobile that Harry E. Dey, 
of Jersey City, N. J., has patented. 

So simple, sc efficient, and so eco- 
nomieal is this machine 
that Dr. Charles P. 
Steinmetz, of Schenectady, 
N. Y., one of the country’s 
leading electrical engineers, 
said some time ago that Mr. 
Dey has apparently solved 
the problem of the five- 
hundred-dollar electric 
automobile, This means 
much to the general public. 
Consider the following 
uncommMen points. 

The most important fea- 
ture of the design hinges on 
making an electric motor 
run the wheels of an auta- 
mobile direetly—that is, 
without the use of inter- 
vening shift gears, differ- 
entials, or any other of the 
usual power-transmitting 
appliances, 


Motor on the Rear Axte 


This is accomplished by mounting 
the motor on the rear axle of the auto- 
mobile. In fact, it is a part of the rear 
axle, The armature of the motor drives 
one wheel; the field, the other. Arma- 
ture and field naturally turn in opposite 
directions, since only in this way can 
they both revolve at once in one and the 
same motor. As a result, the armature 
would ordinarily turn one wheel in 
one direction, and the field the 
other wheel in the other direction. 

Obviously, an automobile could 
not get anywhere if one rear wheel 
traveled in one direction and its 
mate in the opposite way. To get 
around this objection, Mr. Dey 
interposes a set of internal gears, 
one on each side of the motor, as 
shown in the drawings at right. 
(The working of these gears is 
shown in detail at the top of page | 
74.) Although both sets of gears = | 
are alike in appearance, they are | 
quite different in action, since one 
reverses the motion transmitted 
to it, while the other does 
not. 

Thus, although field 
and armature move in op- 
posite directions, both rear 
wheels goforward—which 
is the end desired. 

These gears are among 
the most compact and in- 
fenious man ever devised, 
If you pride yourself on 


WHEEL 
i BPA RINC? 


By Lloyd E. Darling 


your mechanical ability, follow the 
diagrams at the top of page 74. Seldom 


havea pair of ‘cog-wheela" been made 
to work in such an uncommon way. 
For all of the fact that the design is 
so unusual, the gears are exceptionally 
strongand unexpectedly powerful, 


This 


Harry E. Dey (ot the wheel), Charles P. Steinmetz, and 
Dr, Steinmetz's adopted son enjoy a ride in the electric 


is becuuse the teeth have such broad 
bases, and so many of them are in con- 
tact at all times—this as a result of the 
fact that the inner gear is nearly as 
large as the outer, 

As to the motor, it being on the rear 
axle, all elutehes, gear-shifter, and 
power-shaftings are doneaway with. In 
faet,—and this is one of the moat note- 
worthy features about the design,— the 
eustomary differential is done away 
with also. A differential is that con- 
trivanceon an automobile which permits 
one rear wheel to go faster than 
the other when the automobile 
turns a corner. One rear wheel 
must go faster than the other for 
the very food reason that the out- 
side wheel-track, going around 
the corner, is longer than the 
inner one, The wheels on a street- 
. ear have no differential. Each 
} pair is rigidly af- 
1 fixed to the same 

ARMATURE” axle. Therefore, 
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directions. The field 


STATIONA Ror } 
HOUSING 


Both held and armature revolve, but im opposite 
if if 
are shown in detail at the top of the page opposite 


when a street-car turns «a corner, 
neither wheel of a pair can go faster 
than the other, and so one of them 
slides until the corner is passed, causing 
that screeching noise you have noticed. 
Automobile wheels would sereech also 
— or hreak—if there were no differ- 
ential to come into action 
at corners. 


Need for Differential 


In the Dey automobile, 
designed as it is, there is 
obviously no need for a 
differential. If « corner is 
to be negotiated, the arma- 
ture or the field (depend- 
ing on which one of the 
rear Wheels is on the out- 
side track) simply moves 
a little faster than usual, 
and the corner is rounded 
easily and  noiselessly. 
Since there is no mechani- 
eal connection between the 
armature and the field, it is 
obvious that either of them 
can aceomplish this faster 
rotating independently of 


‘The motor—showing,. through a hole in 
the cover, the brushes bearing on the 


disklike commutator—a type adopted 
te cut dew saatrliigal Soke wn twecal os 
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the center, “Gears 


aitiona of the ha 
fl in edgewise 
word Do left of the motor 
aha a Hie bottem of 


motinn from the ofiie- 
turn, ao that tho beat roar 
whecl will mare if oa 
forward direction. 

Aa the erenative fe 
twhoie ear, ia BY fF 
volves eranke-pis he 
the beft, the inner gear, 
te an craks 
Ai. at tura to the 
right. becuse the teeth 
on its edge are is. com- 
Beck with this ot the 
*““seationary abel," of outer gear—os a result of the y-inch throw of cronk-pin A. 

The act result is thot, Hhough the armature dhofe moves to the beft, the inmer 
ger meres ta the right. [Pt remains oaly fo couple an to the inner gear in some 
wey inoorder to transfer ite motion to the matensabile a rear wheel. 

This um deac by a riviteg chatt, tie iret | right-hand end af which fite inte 
the webbing of the eisier gear. Tis ear ead fi afGsed t Lhe cuter cael of the 
wheel-bul tereugh the mediom ef o exible joint. The elriwicny alt 


niweye doacribea o cone in iia revolving, For the pear to which ita right-hand ere 
is &fGzed always revolves in a = i gyiach thraw, oa described. The shaft 
in free to describe this cone hecnaer of 


merous diameter of the housing. Mate 
that the ditetag shaft beore no weight, ak ae housing dors that, ball bearthgs inter- 
vening. Though unusasl, the power system works ineoomenly well threnghoat 


the other. Thusis one of the moat expen- 
sive parts of an automobile's transmis- 
sion—the differential—done away with. 


Bath Armature and Field Revolve 


The fact that in the Dey motor both 
armature and field revolve brings an- 
other advantage; with both of them 
revolving at a given speed, they give 
twice the power that one of them re- 
volving slone would give. Thus the 
motor is twice as powerful as any other 
of its size. This is a material factor in 
cutting down the size of the bulge in the 
rear axle necessary to accommodate the 
motor, resulting In a saving in weight 


factors. 


Light engine under hood may charge bat- 
tertes both when car ts in motion and when 
itis moet. Going uphill, it assists batterics 


andeost. It 1sall legitimate gain also, 
and notat theexpense of hill-climbing 
power, battery strength, or other 


The ear is run by storage batteries, 
The control is such that when going 
downhill the motor acts a3 a 
Fenerator and returns power 
tothe batteries. This “regen- 
erative” feature ls now widely 


Field 
Gearing 


The lower raw fit the 
left given successive pos- 
tha @f the Am Pere 
that are shows im edge- 
wise View at the right « of 
the svater in: the cdrawin 
ae The abt aig 
Le = io o to 

etl a cps ia the 

Hearing Recreate | ta 
that secured with 
Afiiataure pearing (rs 
resilta ith thin cusr; 6 ; 
ia that of the ae 64 
thovgh it is fot im this 
Q@fe desired to reriric 
the motion, since the 
fiekl ae already moving 
if 4 for direction, 

Eh inner gear cre 
ith a fim pees kientt Li 
aube housing, instead of the outer gear, 05 waa the case with. Ube: azmatare. The 
outer gear (“rotating slell'') la thrown around in a circle of yy-inch rediua by o 
crank: pain offieed tothe field's shaft. Ie revolves in the same direction as dees the 
crank-pan, owing ts the ingenious peculiarity of this kind of gearing. . 

A preaged driving alealt is afized te the ouber gear, conveying ita matin ta the 
fight rear wheel 

Notice that in the wpper pew of Urawirips B, Ble eeeter af the mutes gear, in Axed, 
while A, the center of the inner gear, revalves around it, La the batbam row 
thia ia He erate. 

OY, aad Zin both acts of drawings ace merely rederesice fines, clemonatratio 
in the upper rew, that the outer gear stays in the sane position throughout; while 
in the the inner gear athe feed position. Folley threugh the chatiges 


advantage that brakes are almost un- 
necessary. The motor, when acting as 
a generator, takes up so much power that 
it holds back the car automatically. 
Naturally, the batteries do not have to 
be charged so often. Of course, the 
power coming from down grades can 
never quite equal that paid out on up 
grades because of mechanical anc elec- 
trical losses in the machine. But an 
appreciable saving results. 


Portable Charging Sialion 


Under the hood the machine may 
carry oa light four-cylinder gasoline 
engine and generator to act asa portable 
charging station. Charging may be done 
even While the automobile is running. 
In fact, a move of the control lever puts 
both engine set and the batteries In 
Vvanous series and parallel combinations, 
in order to furnish the motor with 
extra power for emergencies. Mr. Dey 
has designed such a charging get. 

The new automobile is not as 
yet being manufactured commer- 
cially, only experimental cars so 
far having been built. But these 
held out much promise. In the 


At the left ia shown the motor held, 
outer case; in the center is the arma- 
ture; at the night, the cover. Notice 
that the field is but ome col: the 
core ends bent around form six poles 


ARMATURE ff 
= SLIP RING 
ed a= /f RUSHES 
ped uj ; 
i 
—s as / ,SLiP RINGS 
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The driving shaft supports no weight; 
transmits power from field to wheel. 
shaft comnects the armature and the left wheel 


practised on electri- 
fied steam railroads 
— in this cage, 
however, returning 
power to the power- 
house, rather than 
to batteries, He- 
generation has the 


BRAKE DRUM —* 


STATIONAR'y- 
HOUSING 


DRAG SHAFT 


it merely 
A simular 


FIELD — 


WHEEL 


all 


opinion of experts, the machine 
exsily qualifies as a regular and 


DRIVEN oe iene) «= consistent competitor of the low- 


priced, well made gasoline car. 

Eight or ten veurs ago electrical 
engineers first began to talk seri- 
ously of the low-priced electric. 
It i8 an especially desirable ad- 
vance, for the reason that the 
batteries may be charged cheaply 
by electric light plants after mid- 
night and in the early 
morhing hours, when | 
there isn’t much other 
load on the generators. 
Thus both the stationa 
and the automobile user 
7 profit. Some day charg- 
: phat ing stations will probably 
=== supplant the gasoline 
Heryice stations now so 
common all over the 
country. 


To turn this table into atruck, release the 
lever running diagonally from the right 
section of the table-tep to the ground. 
Now raise the leftacction (second picture) 
mth it toge the night section, And slick 
the sections toward cach other wotil the 
upper one is directly above the lower one 


TABLE that will conveniently 
turn into a truck is shown here- 
with as a table, as a truck, and on its 
way from one to the other. It is piled 
high with coats and vests, for it is 
used in a large clothing manufacturing 
plant. Thus the neceseity of trans- 
ferring merchandise from tables to 
trucks is entirely obviated. 
Take, first, the device when used as 
a table. You will notice that the two 


Scraping Old Bricks 
for Future Use 
EGOB, your fortune 
| is made!” So said 
Jack Downey, a boss mason, 
to Mr. N. T. Fuller, of New 
Bedford, Mass, when he 
tried out hia brick-cleaning 
machine. 

In the picture below 
Mr. Fuller himself is shown 
holding the brick in place 
while a saw-toothed blade 
comes down and scrapes off 
the mortar; the blade con- 
tinues to rise and fall until 
the brick is seraped clean. 

The blade is bolted to an 
arm, which is — to a 
wheel, On the axle ) 
of the wheel is a gear oy 
that meshes with a a F 
small rear which is 
attached to an elec- 
tric motor. 


Mr. Fuller's machine scrapes the mortar from 
used bricks; it cleans nine bricks a minute 


or once 
the different districts 


ensily on 


ahifting 


eections are held together in the same 
plane by a long lever attached to the 
right section and extending on to the 
ground, 

When you wish to move the sections 
inte truck formation you release this 


lever and the right section alides 
down to the base of the device, 
resting there on rollers. The left sec- 
tion ia then raised ao that it Just clears 
the top of the right section. Hoth ser- 
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The globes are washed ees once in two weeks, 
in three weeks, according to the dirt of 
in which they are located 


Cleaning Up the Bright Lights 


of the Great White Way 


VERY week or twoa Wagon draws up in 

front of an Indianapolis lamp-post, and 
two men jump out, carrying a ladder. They 
place the ladder against the post, and one 
man climbs up, takes off the 
globe, and hands it to the other 
man. He carries it back to the 
wagon, Where a third man is 


stationed in front of a 
wash-tub in the wagon; 
the globe is duly washed 
and replaced. Meantime 
the man on the ladder 
cleans the lamp and oils 
the screw. 

The waste are 
really not tubs at all, but 
milk-cans. They are filled 
several times each day 
with boiling water that is 
charged with a strong 
cleansing powder. 


The result is a 
truck that fite 
the 
elevators 


imi 


Foods — 


tions are then moved toward each 
other until the upper one is directly 
above the lower one. 

It ia now a truck. You will notice 
on the truck a lever running diagonally 
across [rom one section to the other. 
If you will look back at the first pieture 
of the device—as a table—you will 
notice that same lever. It keeps the 
two sections linked together throughout 
their varied maneuvers. 


Help the Blind by 
Improving His Cane 


AP, fap, tep: the blind 

man feels around with 
his cane. Is he near the eurb- 
atone? He cannot tell until 
he is quite elose to it, for 
his eane covers but a small 
area. 

Private Alexander MeMil- 
lin, of the A. E. F., saw many 
of his blinded comrades grop- 
ing around, and he suggested 
w remedy: he would lengthen 
the cane about eight 
Inches, and attach 
to the end a small 
rubber-tired wheel 
that will turn in any 
direction. Thus the 
blind man will have 
a cane that will cov- 

er a much greater 

area, and will 
ride over bumps 
and cracks, 
guiding its 
Owner OYeEr 
the ground. 


= Se 


A long cane with a small rubber-tired 
wheel on the end will guide the blind man 


For raising coach bexdies from trucks, four jacks—two 
movable and two stationary—are used: through them run 
two shafts having worms that connect with worm pears 


a... = = 7 I 

Lifting Eighty Tons 

JUMP, bump! One of the wheels of 

the pussenger coach had worn 
flat. Asa matter of fact, both trucks 
needed repair, To tackle the job 
properly the body of the coach had to 
be removed. How was it done? By 
means of jacks, 

The coach was run along the track 
until the truek at one end was directly 
in front of a stationary pair of jacks; 
then two movable jacks were placed in 
line with the truck at the opposite end 
of the coach. The four jacks were 
adjusted by hand levers until project- 
ing brackets rested just below the body 
of the car. Then the body and truck 
were disconnected and an electric motor 
started. 

Slowly the body rose into the air. 
Magic? No; revolving shafts set in 
motion by the motor, These shafts are 
located on each side of the tracks and 
they run through the bases of the four 
jacks. Eighty tons may be lifted. 


si the jacks: 
As the shafts 


By changing the lining from sill to 
fur this comt may be used both sum- 
mer and winter. The fur may be 
ripped out and silk substituted for 
it. We are not certain as to the 
@bject of this strange practice, The 
avercomt was made in Germany 


Restoring Action to Stiff Ankles 
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Daily exercise by means of this appa- 
ratus will in most cases restore the 
mobility and normal functions of ankle 
joints stiffened by injury or disease 


_ Ales that have become stiff from sprains, fractures, 
or us the result of rheumatism or gout, may be limbered 


up and restored ta mobility by properly 
regulated exercise. The simple appa- 
ratus shown in the pieture was in- 
vented by a German early in the war, 
and was used with success by thousands 
of solders. 

The apparatus has a foot-plate to 
which the foot of the patient is strapped. 
To an extension of the toe end is hinged 
a Tod having at its free end a handle- 
bar. The foot-plate is supported at a 
point underneath, about three inches 
from the back of the heel, by a short 
post ending in a ball which fits in a 
socket of the base that rests on the floor. 

By means of the guiding rod the foot- 
plate, with the foot aecurely strapped to 
it, may be given any rocking or rotary 


motion that may be necessary to re- 


store the functions of the atiffened 
muscles and tendons. When the ankle 
is sufficiently strengthened and limbered 
up, the movements may be made with- 
out the assistance of the guiding rod. 
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an electric moter starts things moving, 
revolve, brackets 
support the body rise up ond take the body with them 


on the jacks that 


It’s from Germany 

| ite cloud has a silver lining, but 

J this unifor. ity does not hold true 
for overcoats. In fact, some overcoats 
have several different linings—one for 
each season of the year, Such an over- 
coat is shown herewith, lined with silk 
for summer wear in one picture, and 


lined with fur in the other. It was 
made in Germany. : 
And what is its object? Surely not 


economy: for one coat worn summer 

and winter will wear out in half the 
time that two coats, work- 
ing in shifts, would do, 


No ashes or sparks will fall on 
your clothes if you will encase 
your cigar in this metal protector 


Li 
For Cigar Ashes 
WAS sitting in a smoking-car, pull- 
ing a cigar, when a quantity of 
ashes fell down and soiled my shirt- 
front; a spark burned a hole in my 
coat,” Mr. B. W. Dedrick, of State Col- 
lege, Pennsylvania, tells us. There is 
nothing unusual about that; vou have 
had the same experience many times, 
But did vou promptly invent a cigar 
protector to prevent tt happening 
again? That is what Mr. Dedrick did. 
The protector is made of metal 
shaped like the cigar it covers. The end 
is perforated to admit the necessary air. 
It is held lightly in place by clamps. 
The ashes drop into the evlinder and 
remain there until removed, 


The instruments for guid- 


: ee eros 
ing the pilot are central- De ciara SSS CLA rae, 


ized on the dashboard. 3) per tous » | 
The pilot is strapped into . ee - 

his seat within énsy 
reach of the instruments 
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In the dashboard of a 
British airplane shown 
here some of the instru- 
ments are duplicated: this 
is because the machine 
accommodates two pilots 


An Airplane’s Nerve Center 
By Carl Dienstbach 


€ 3 THAT must the pilot know about his airplane during 

Y flight? He must know the direction and velocity of 
the wind, the altitude, direction and speed of his flight, the 
position relatively to the horizon of the airplane in space, the 
cylinder pressure and performance of the engine or engines, 
the quantity of fuel in the tank, and the temperature of the 
eooling water. 

The pilot must ascertain at a glance what is necessary for 
him to know, and instantly control the engine, ailerons, and 
rudder. Since he is strapped to his seat, means of obtaining 
this information and of controlling the airplane must be 
centralized within reach of his eyes, hands, and feet. 

In all modern airplanes the various instruments and indi- 
eators, as well as the controlling switches, are located on the 
dashboard. A typical example of the modern airplane dash- 
board is shown in the accompanying picture. It represents 
the dashboard of one of the large British seaplanes with four 
separate engines. Some of the instruments are duplicated, 
because these machines are intended for two pilots sitting 
side by side and alternating in the control of the flight. 

In the middie of the dashboard is the altitude Indicator, 
reading to 2,800 meters (about 8,500 feet), the greatest height 
attainable by this type of machine. In front of each pilot is 
an air-speed dial, which indicates the speed with which the 
aupporting air current strikes the controlling surfaces of the 
airplane. For each of the four engines there is a separate 
dial indicating the number of revolutions to 2,200 a minute, 
and another dial showing the temperature of the cooling 
water. Near the lower edge of the dashboard, between the 
two pilots, is the posttion indicator. | 

Among the control switches on the dashboard are those for 
lighting the various dials and instruments, for electrical light 
and sound signals, for navigation lights, and for turning on 
and off the current in the electrically heated garments of the 
pilots when they are exposed to the intense cold of high alti- 
tudes. There is alao a clock, a two-button switch for the 
landing lights near the altimeter, and two switches for the 
radio apparatus. 


Laat Pee tie 
tL 


Shite Br, ACM 
Aut ee Fe er fn 
2 ee a 


: J . ) : ' * 
Suck the Dirt Out of Your Hair 

NSTEAD of cleaning your comb, let the comb clean you 

| —that is, your hair. Antonio di Salvio, of Washington, 
Pa., invented the hair-cleaning comb shown below. The 
comb is hollow, and has perforations above the teeth 
through which the dirt in your hair is sucked. A motor- 
driven fan causes the suction, after the fashion of the 
vacuum cleaner. And the dirt is likewise deposited in a 
receptacle within, after it passes through a tube, 

Steady vacuum-tleaning may be sufficient treatment for 
dirty rugs, but it iz not enough for hair, Realizing this, Mr. 
Salvio attached to his cleaning 
comb invention a hair-drier af 
the ordinary barbershop  air- 
blast variety. Thus 
his “hair-eleaning de- 
wire" furnishes in one 
instrument both 
wet and dry 
cleaning. 


~ HALE DRYER 


This comb sucks up the dirt through per- 
forations in the comb"s hollow top: a 
drier for wet cleanmg is also attached 


The Bolt Turns Out the Light 
rn LEASE turn out the lights when you leave the room"’ 

—the walls of hotels are plastered with signs like this. 
But since many folks are careless about other people's elec- 
trie light bills, the plea is frequently ignored. 

How ean this be remedied? By giving the lock on the 
door power to turn out the lights. This sounds like a diffi- 
cult feat, but a simple device for so doing has been invented. 

As the key is turned in the lock outside of the door, the 
bolt shoots out into 
its place in the door- 
jamb and forces 
back a switch button 
located there. Out go 
the lights; for wires 
connect the button 
in the door-jamb with 
the regular switch 
button on the wall of 
the room. When the 
guest returns and un- 
locks his door, the 
lights flash up again. 

Since the switch 
button in hotel rooms 
it usually located 
near the door, very 
little wiring is neces- 
Bary to install this 
automatic door-balt 
ewiteh, 
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Should you fail to turn off the 
lights when you go out, the 
door-bolt will do it for you 


This iron fenoe cones in sections that 
may be fitted in movable posts; thus o 
fence can be built quickly oround danger- 
aus machinery when women work near by 
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She must use both hands when 
she operotes this die; in this way 
they orc kept out of mischief 


Guarding the Woman Machine 


and hair. Additional guards had to be 
built around the machines in many of 
the shops. Some of these guards are 
shown above. Take, first, the cast-iron 
fence, which can be moved from place 
to place. It ig made in sections of 
various sizes having four small pro- 
jections that fit into corresponding holes 
in the square iron supporting posts. 

The swinging die is another safety 
device. In order to take a piece of work 
from the die and substitute a new piece 


HE ambulance clanged through 
the streets and drove in at the 
entrance of » large machine-shop: an- 
other workman had been caught in a 
machine. Not so many years ago this 
was happening every day. Then em- 
ployers began to build guards around 
the dangerous parts of machines, 
Before the war, careless machine-shop 
accidents had nearly disappesred. 
And then came the women machine 
operators, with their loose skirts, sleeves, 


A Spool of Blotter for the 
Fountain-Pen 


HILE riding on a trolley car, 
; I was sitting opposite a sales- 
man Who was writing with a fountain- 
pen; when he finished the sheet he 
waved it in the air till it had dried. 
This gave me an idea, and I worked 
out a revolving blotter to be made with 
the fountain-pen clip, all in one.” This 
ia what Mr. Jacob Goldstein wrote us 
when We asked him how he came to in- 
vent his combination fountain-pen clip. 
The blotter is wound around a spool 
that fite inside the end of theelip. On 
the outside is a small eraser. The 
clip, which holds the pen in your pocket, 
may carry your. name. 
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A blotter and an craser have been added to 
the ordinary fountain-pen clip, thus enabling 
you to use your fountain-pen while traveling 


It consists of three 
parte, the base, the 
clamping plug, and 
the acrew-cap. The 
picture on the right 
shows the mew in- 
sulator with the 
wire in place an 
properly fastened 


Al the movable perts ef this drill- 
press wear armor-plate; this in- 
Cludes sapimdle, belts, and pulleys 


Operator 


in its place, the die must be swung out 
of the way of the punch. 

And now for the drill-press. Sheet- 
metal guards much like breastplates 
are placed over spindles, belts, and 
pulleys—the revolving parts of the press. 
Thus there is no chance of hair or 
loose elothing getting caught in the 
machine. 

Statistics show that ninety per cent 
of industrial saeceidents result from 
preventable causes. 


Fasten the Wire by Screwing 


Down the Lid 


TELEPHONE and telegraph wires 

| must be insulated to prevent loge 
of electric current. The in- 
“uintors in COMMON Use are 
of glass, porcelain, or some 
other hon-tonductor, 
The wires are fastened 
to these insulators by 
tying them to the non-con- 
ducting knobs with loops 
of wire. 

The BSritish Post Office 
Department has adopted a 
new kind of insulator, which 
is in many respects superior to the 
insulators formerly in use. It consists 
of a cylindrical base of a non-conducting 
composition, with a aplit head which 
has an outside thread fitting the inside 
thread of the serew-cap by which the 
base is topped. 

The wire is placed in the slot of 
the insulator, and a molded block of 
the same material as the base of the 
insulator top is fitted inte the slot 
and the top screwed down. It bears 


apainat the clamping block and, aa it is screwed down, presses 
it with great force against the wire resting in the groove pro- 
vided for it. The ferip is so firm that it is impossible to 
release the wire by pulling without breaking it. 


The electric water-heater 
gives a amall quantity of 
boiling water in a few sec- 

onds. The apparatus is 
fastened to the wall and 
eceupies but tthe space 


cealed 


. 


A new porcelain cutting dish has 
a removable board at one end 
for slicing meot, bread, or coke 


A new-style vacuum 
cleancr has neatly oon- 
its hondle a 
email cal receptacle, al- 
wave ready 
amply and ecasily in- 
screwing tive 


for use by 


hancle-cop 


When you finish sweep- 
ing, invert the broom 
antl catch the dirt in 

the dust-pan at- 
tached to the 

handle 


For the heepital 
anid seclieroom comes 
this combination 
tray and towel- 
rack. Inoperations 
the tray serves os 
A support for sur- 
gical instruments, 
while the rock 
holds the bandages 


This double-decker 
tea-tray facilitates 
the serying of sev. 
eral guests at a tine 


allows the 


A mew device for lightening the task of cleaning 
carpets or mugs consists of two upright adjustable 
frames. The rugs are spread apart to give sir space 


The combination wire 
dish-cloth and p-ot-scrageer 
logdeens the ¢logely 
clinging mass at the bot- 
tom of the pean, while 


t the wire rings 


Here is the tatest in mor. 
ket baskets, The cane in 
the center of the basket 
Ina bo pest 
while the shopper greets 
her friend on the avenue 


loose every litte parhde 


Taking the Drudgery from Housekeeping 


advantages, of 


tear 


For squeezing out fruit, vege- 


table, and other juices comes 
this brand-new kitchen utensil 


This glass teoth-brush 
helder has all the ad- 
wantages, without the dia- 
the ordli- 
nary tooth-brush holder. 
The glass acting as a 
shield keeps cut the dirt 


Intended for hght pro- 
duction and tool work, 
the device ts adjustable 
fo any atigle up to 
ninety degrees right or 
left. The spring 
gives a amooth cut 


This machine, which has a 
cupacity up to "8 inch in 
ated], will drill a hole through 
any machine steel at the rate 
of 1/4 inches a minute with- 
owt overloading the motor 


A gage for testing the 
bore of automotive 
evimnders. Toa ac- 
commodate it ta va- 
mous eylinders, saci. 
ditional plugs, ectr., 
may be ackded outside 
of the fluid-chamber 


several devices 
that help speed 
up production 


The full flexibility of this coupling 
permits a shafting to be carried 
anywherr. Contractors can fun it 
Broun corners or over walls; tt 
will carry power around a break 
while repairs arc being made 


A wrench that will ap- 
peal ta the automebile 
mechanic becouse it 
takes on any angle by 
the mere pressing of 
a button in its. harndle 


How magnetos are 
tested. The cam te be 
tested is slipped over 
a shaft rotating on a 
Breaker mechanism 
ane haying the large 
disk secured to ite rear 


Tt cuts clean round 
holes in steel, slate, 
or fiber, and may 
be used in any po- 
ition, om. the Aoor 
of overhead and 
on the work-bench 


By ewinging the arm 
ancl moving the hase 
tio new potions, o 
Wide Working area may 
be covered by this 
radical type of motor 
drivan traveling 
acrew driving-machine 


Because of its quick 
positive action and ex- 
tremely Light weight, 
aa well aa for the char- 
acter af wok it dees, 
this new speed punch 
ls very economical 
[i cutting metal 


Hitting the World’s Ceiling 


How I planned and worked for the altitude me 
record and how | felt when I really made it | 


By Roland Rohlfs 


OLAND ROHLFS, who writes for the POPULAR SCIENCE 

MONTHLY the etory of daz greal altitude flight, 2 nol only “the 

man higher up": he iz the man highest ap. On September 18 last he 

pushed his J00-herrepower biplane to 24,500 feet — the world's ceiling. 

Rohlfz, who wa son of Anna Aatharine Green, the worelvet, ia beenty- 

| eeren years Wd, Ae hos been tn fhe Warng game for Aree wears and 18 
four a feat pilot for the Curtiss Airplane Company. Ae ia married and 


Aire. Roblfs iebes great peteres! in eer Ausivard’s sky-high actirittes. 
The moe! noted alfitude records thal Rolifs outdid are those made by 

S. A. — 28,900 feel, made on Septem- 

ber 78, 1918, in a Bristol beplane — and Adjufant Casale — 33 137 


Major Rudolph Schroeder, U. 


feet, made in France last May, 


Ii ie tnéeresting to contrast the greatest netght fo which men have 
ascended abore seo-fere! aril fhe depths to arhich they hare descended 4 
In raising the submoartne FS off Honolulu several years ago, 2 
Cntted States Navy divers went down 300 feet, fhe greatest depth which 
men hare dared. Roklfs went more than stz milex wp in the air. 
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back on the number of high 
flights [ made and the thrilling 
experiences [| passed through, I wonder 
how | ever got up courage to go on after 
my first real taste of the danger. It 
was on one of my first flights that, on 
reaching 26,000 feet, [ experienced a 
dull headache. I thought it was caused 
by the noise and excitement; but when, 
a few minutes later, things began to 
blur and a wave of dizziness swept 
through me, I realized that | had gone 
too far with a faulty oxygen apparatus, 
The next I knew, I awoke from uncon- 
sciousness to find the machine plunging 
downward at a terrific rate. I was 
frightened: for the machine had gained 
auch headway, I was afraid that, In 
leveling off, some part of the structure 
might collapse and put a sudden end 
to my altitude flying. It was a great 
relief to me to be able to pull the ma- 
chine out of its first predicament. 

To my surprise, | found, on consult- 
ing my aneroid, that I had dropped 10,- 
(00 feet in a state of coma: and at that 
moment I decided that, if I were to 
break altitude records, there were three 
things [ would have to concentrate on: 
(1) machine perfection; (2) equipment 
perfection: (4) personal fitness. 

First, [ had my oxygen apparatus 
teated, and fous it had been under- 
measuring, #0 | set about learning all I 
could of this important item. After 
taking one apart and learning its de- 
tails, I felt better. I next turned to mi 
machine, and began to make the changes 
that I had found necessary even on this 
firat attempt. And, between this flight 
and my next, | underwent a vigorous 
set of exercises, including a six-mile 
walk each day. 

I made eight flights, all above 26,000 
feet, four of which were above 30,000) 
feet, and numerous smaller jumps ta 
bring all the details to the point where 


Ne that it is all over, and I look 


T could count on favorable 
results beforehand. 
Problems were encounter- 
ed in the motor operation, 
due to the extreme tem- 
perature and rare air con- 
ditions, Large funnels 
had to be made to reach out and 
collect as much as possible of the light 
air and orcee it into the carburetors. 
Far smaller gasoline jets had to be used 
than for normal flying, and more spark 
aivance supplied than usual. Great 
care had to be exercised to be sure no 
leaks developed, and the oil and gaso- 
line consumption was caleulated after 
each Hight. 

On the final run I was to have only 
enough fuel to carry the machine to ita 
absolute ceiling*® and return it to the 
point where the circulating water would 
not freeze if the motor stopped. 


When the Clouds Turn Over 


After several attempts I succeeded 
in working up to about 80,000 feet. 
Here I began to get new sensations. In 
one of my flights | was attacked with a 
severe Yawning spell, which was so per- 
sistent that | was foreed to descend. 

[I reached the point where I expected 
eertain resul s both during a flight and 
after it, and [ began to form a set of 
rules. In flying very high I turned on 
oxygen soone than for short flights, in 
order to get accustomed to it. I made 
many other adaptations, as my trial 
fights suggested. At first I had to carry 
two oxygen-bottle to have enough gas 
for a full flight. These bottles weigh 
about thirty pounds. Naturally, it 
was to my advantage to carry only one. 
While trying to use lesa oxygen I gained 
a world of knowledge as to its use, at 
the same time discovering the danger of 
not using enough, 

Should the supply run low, the avia- 


®The highest point to which soy nuachine could atialm, 


Roland Rohlfs 
dismaying the 
latest thing in fashions for the man higher 
up. in making his record climb of 34,540 
feet Rohlfs wore a sult, or rather several 
cults ome over the other, to keep out the 
intense cold, a special pair of half-inch 
thick felt gloves of his own design, 
and a helmet planned not only 

protect hia face, but to administer the 
oxygen without which an aviator at 34,500 
feet would die like a fish out of water 


tor, if he does not recognize the symp- 
toms, may easily become unconscious. 
He is first of all attacked by a dull head- 
ache; then the surrounding sky appears 
to grow dark; if the sun is in sight it 
Beems to be behind a mist. Gradually 
these symptoms grow more acute until 
he teaches the stage where the clouds 
appear to turn over. At that point, if he 
does not turn on more of the life-giving 
gas, he will become unconscious. 
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Could I Break a Record ? 


T soon beran to gain confidence as to 
my chances of breaking a record. I was 
nearly satishied with my clothing and 
instruments, and the motor was show- 
ing improvement every time I went up, 
While I was just able to hold my own in 
Physical fitness. J had selected my 
clothing as follows (everything being 
put on over my regular clothes): 

4 pairs heavy hunting socks. 

1 pair heavy wool-lined knee-boots. 

2 wool sweaters, 

1 pair wool trousers. 

_1 complete teddy bear, wind-proof, fur- 
lined one-piece suit, 

1 wool-lined chamois helmet, 
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1 fur-lined leather helmet. 

1 goggle face-magk. 

L oxygen nose and mouth-piece. 

1 pair combination finger-mitt aviation 
gloves, used with 1 pair half-inch thick felt 
gauntlet mitt gloves. 


A Migh Clim 


So, with everything as I wanted it, 
1 started, July 24, 1919, on a high 
climb, Im one hour and fifteen 
minutes I found myself at 29,000 
feet. IT realized that [ was climb- 
ing too slowly for the fuel I car- 
ned, but I was spurred on by the 
fact that I had passed the official 
world record mark, and so con in- 
ued to collect data. The earth was 
hardly visible; all I knew was that 
I was above land, and I hoped 
it was Long Island. I finished 
the rest of my climb in twenty- 
eight minutes, and reached 31,000 
foot. 

My head began to feel big and 
I was growing cold. [ nosed over 
and began my descent. I was 
greatly surprised to find that I was 
east of Montauk Point, over the 
ocean, though I had been headed 
west. So strong had been the wind 
at that height that I had been 
continually forced backward. My 
motor stopped from lack of fuel, 
as I had anticipated, so I waa 
forced to land fifteen miles east of 
the home field to get ofl and gas- 
oline. 

While waiting for supplies, I 
went over in my mind the points 
I had learned. First, I decided 
it Was very easy to get lost, and 
with the ocean so close it was a 
dangerous thing to play with. I felt 
sure that the ideal way to make a 
high climb would be to get up to the 
top as quickly as possible, and satay 
there as short a time as possible; for 
on taking off my clothes [ discovered 
the veins in my arms to be swollen, 
My heart, too, was beating more 
strongly than usual. [ began to wonder 
whether the game was worth the candle. 
But on looking at the barograph I grew 
very excited; for, at the moment of 
stopping, the machine had still been 
climbing well. I had not reached the 
ceiling. Yeton this fight I had gone 
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bevond the world's official record of 
28,900 feet. 

On July 31 0 again tested my chances 
of hanging up an official record. All 
the necessary men were on hand to wit- 
ness this attempt. Little did I realize 
what I would have to go through. The 
trouble began on the ground, for the 
motor would not start well. But I 


thought that, once up and away, the 


Ready for the start. 
vided with oxygen 


The helmet, pro- 
most: mn mourh- 
pieces, give him the appearance of a 
deep-sea diver, and Rohifs in making a 
world altitude recerd found it as danger: 
ous to come down teo rapidly as a diver 
dors ta come up out of the water too fast 


motor Would settle down and do its 
duty, and away I went. 
Motor Trouble 

On reaching 22,000) feet my trouble 
again began. The motor was fully two 
hundred revolutions under what it 
should do. This was caused by a new 
type of high test gasoline I was using 
and by the fact that the water in the 
radiator was eold, I tried to reach for- 
ward and cut one of the pressure water- 
hose connections, hoping that by letting 
out a quantity of water the remaining 
amount would reach a higher tempera- 
ture. I had to take off my safety belt to 
reach this pipe, and, with the machine 
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High-flight records reat on the testimony of the barograph. This typical record portrays 
graphically one of Rohlfs' test fights, in which he reached an altitude of 34,200 feet. 
The curve shows the progress of the machine; first a steep climb to 6,000 feet, and then 
a “flattening out” to the tep of the climb. The first column of figures on the left 


indicates baroavetric 


Pressure and the second column the 


measurement in feet 


pitehing around, I could not aceom- 
plish my purpose. I mounted higher, 
but only to find the motor getting still 
colder. I took my cushion from beneath 
me and ripped it open with my knife. 
Removing the hair padding, I tried to 
wedge it in between the tubes of the 
radiator to blank off some of the cold 
air rushing through. But again I was 
unsuccesslul; the wind tore the padding 
away as fast as I put it in. 

By this time | was so tired that 
IT could hardly decide what to do, 
when to my disgust the motor 
beran to mise, and I noticed the 
gasoline pressure had fallen. Al- 
most instinctively I began to 
pump gasoline by hand and so 
kept the motor going. Oerasion- 
ally the motor-driven gasoline 
pump would do its work and re- 
heve me. Suddenly | found myself 
being blown out to sea. I shut 
of the throttle and started down. 
IT came down altogether too fast, 
and asa result was laid up for 
two weeks, 


I Aad Struck Ff ai Last 

Thad reached only 36,700 feet, 
not so high as I had been before. 
But what I had lost in distance | 
had gained in experience, for I 
now saw how I could increase my 
climb many thousands of feet. In 
my sick-room I went over the 
paints gained. 

After improving many details, 
I again, on September 5, took to 
the air for a short test. I had 
struck it at last—a combination 
of details that worked. So terrific was 
the machine's climb that I reached 
26,00) feet in twenty-six minutes — 
better than I had ever done before. 
But my teeth ached badly and | grew 
very weary under the quick change. 

[ was elated over this climb, although 
it was only a thirty-minute one. I stud- 
ie the charts for a long time to deter- 
mine whether [ could afford to call the 
officials, The triplane machine reaches 
its ceiling at an abrupt angle and will 
go no farther, and this decided me to 
make one more test flight. 

On September 13 I made ready for a 
real climb, It seemed only a few min- 
Utes before the earth became indistinct. 

Soon I] reached the 32,000 mark, 
Then a sense of loneliness swept 
over me, and I suddenly realized 
that | had never been up so high be- 
fore. Out of the mist to my left a 
small balloon drifted by. I was 
Startled at first by the sight of ft, 
when I thought I was all alone: but 

I immediately recognized it as one of 

the observation balloons daily sent 

up from Hazelhurst Field to test air 
conditions, 

Above $2,000 feet climbing became 
difieult. My head ached and so did 
my stomach. While I was writing 
duta, the machine got over into a 
bank, and in trying to bring it back 
I diseovered that my ailerons would 


not move. The machine had been 
washed several hours before the flight, 
and no doubt some of the water had 
frozen in the hinges. I tried to keep 
up my data, but had to stop. 


The “Temperature Lid” 


The cold was intense, reaching 44° 
below zero F. at 34,000 feet, while at 
4,200 it grew fou degrees warmer, or 
40° below zero. This is extremely in- 
teresting, for it is believed that above a 
certain height the temperature stops get- 
ting colder and begins to fet warmer. 
This changing point is called by 
selentists the “temperature lid." 

Soon I reached the | mit — and none 
too quickly, for I had been running un- 
der a cut supply of oxygen. Remem- 
bering my past experiences, I deseend- 
ed very slowly, and I am sure this alone 
had a great deal to do with my being 
able to tackle my last and highest climb 
five days later. Knowing that I could 
beat all records, and that one more at- 
tempt and [ would be through with 
work of this nature, made me happy. 
I began to make final preparations. 

I went over the entire machine to see 
where I could save weight. I removed 
the fire-fighting apparatus, floor-boards 
and braces, oi thermometers, and other 
instruments I could do without. I de- 
cided to carry nine gallons less of paso- 
line and one gallon leas of oi], and so on, 
until I had lightened the machine by 
ninety-five pounds. As for the oxygen 
supply, [ found the machine now 
climbed so fast that I had oxygen to 
epare even with only one tank. 


f Call My Witnesses 


On September 18 I called the judges 
to witness my last attempt. Every- 
thing was ready early in the day, and 
each mechanie knew just what to do. 
After setting and sealing the two baro- 
graphs, I dressed with the utmost care. 
I had determined to tuke only the data 
necessary to make the record official: 
this consisted of two temperatures at 
every 2,000 feet — one of the outside 
air and one of the air close to the baro- 
graphs. IJtis by the temperature of 
the barographs that the final results 
are computed. 

All in readiness, I climbed aboard. 
Without the slightest delay, I took 
to the air and climbed rapidly toward 
the east. To hear the motor, one 
would think it knew this was to be 
its big chance. The revolution- 
counter showed it to be turning 
twenty-five more revolutions to the 
minute than ever before, Determined 
to win, [ used every trick I knew to 
shorten ma tite and heighten my 
elimb, 

The day was perfect, the visibility 
one hundred per eent. The earth 
seemed to stand out in living colors. 
Soon | reached the ¢1,000-foot level, 
and here J] experienced the only ex- 
eiting incident of the flight. 

mince T had removed most of mi 
instruments to save weight, I had to 


In this 


rely on instinct to tell whether I was fly- 
ing correctly. I had just finished writ- 
ing my temperature at 31,000 when, on 
looking up, I found that the machine 
was slipping sidewise to the right. With 
my controls I corrected it, but then, to 
my astonishment, I started to slip to 
the other side; and after correcting that 
I proceeded to fall again to the right. 

I was angry as well as puzzled, for I 
had lost six hundred feet in the series of 
slips and dives; and since [ had counted 
on seventy-five minutes for my climb 
I was af aid the gasoline would give out, 
[supposed that while writing the machine 
had started climbing too steeply, had 
slowed down to the point where it was 
about t stall, and since it did not have 
enough forward speed to climb the 
grade it had assumed, started slipping 
first to one side and then to the other, 


Would the Gasoline Hold Out ? 


Tehanged my angle, and the machine 
straightened itself out and started once 
again to climb toward the heavens. 
From here on nothing of importance 
happened, except that I discovered the 
wind was blowing very hard in the op- 
posite direction from what it had been 
on leaving the ground. I proceeded to 
change my course, heading due west. I 
was now about over the center of Long 
Island at 33,000 feet, and I had only a 
few minutes more to climb. My only 
worry was as to whether the gusoline 
would last, since I had lost six hundred 
feet. The temperature was Intense, 
reaching 43° below zero; but I had no 
time in those last few minutes to think 
about the cold, | 

I passed the 33,186-foot mark, and 
was still climbing. No time for lone- 
soreness now. I usedeverything I knew 
to hasten the climb, and in seventy- 
five minutes I reached 34,400 feet, 
or higher than my previous record, 
Should [ go down? Surely the gasoline 
must be very low, and I needed enough 
to run the motor through the freezing 
Hair in descending tll I reached the 
warmer levels to prevent it from [rees- 
ing solid and ruining that wonderful 


Wasp triplane, 
September 18 last soar d o 34,500 fe:t—hi her abeve th: carth than man ever went before 


equipped with a 4-horsepower motor, 


motor, I decided to go three minutes 
more and then descend. 

As I reached my peak I glanced at 
my instruments, and, to my delight, 
they read. 34,500 feet, and also showed 
T had reached my ceiling. After writ- 
ing the two temperatures I began my 
descent, coming down in thirty-five 
minutes. 

[ had succeeded, and the earth, as it 
came into view, looked very beautiful 
to me. [ could just make out my land- 
marks, and there in the distance was the 
field I had started from. The pressure 
of air on my body made me very un- 
comfortable, and my head seemed to fill 
with it; but by swallowing continuously 
I fought against the sensation and kept 
my head cloar. 

No One Knew Bul Me! 

There they were, the spectators who 
were awaiting my return. I smiled to 
think of what they did not know and 
were Waiting to hear. No one knew but 
me! For the minute | was master of all 
I knew. But it was with a great deal of 
satisfaction that I told them of my 
success. 

Since my starting-place had an ini- 
tial height above sea-level of 110 feet, 
this was added to my indicated height 
on the barograph of 84,500, making 
the total 34,610 feet. 

This ends my altitude experiences, 
for which I am duly thankful. A great 
deal of valuable data was collected: but 
the most interesting, from the point of 
view of the public, no doubt is the pos- 
sibility of constructing machines to fly 
at high altitudes so as to use the high- 
velocity winds of the upper level. By 
riding these winds in the right direc- 
tion tremendous speeds can be obtained, 
and the value to transportation can he 
imagined when it is realized that one 
eould easily travel from America to 
Europe in twelve hours. 


Roeland Rohifs on 


Heaving the Log in the Air 


Airships borrow a device from their 
sea sisters to help them find the way 


ful attempts to cross the At- 
lantic by airplane have tatight 
eom? highly important practical les- 
gon: and have contributed 
to science extremely valu- 
able information. They have 
taught, among other things, 
that fog, combined with thick 
weather and rain, makes the 
uaual method of land flying 
at an altitude of from 4,000 ta 
5,000 feat impracticable for 
eroaing the ocean. The pi- 
lot muat either go very high, 
no as to be able to guide 
himself by the stars or the 
gun, or ha must fly near 
enough to the surface of the 
water to see clearly how his 
machine is moving with ref- 
erence to that surface. 
Observations made at high 
elevations and from a fast- 
moving airplane are liable to 
be inaccurate because they 
are based upon an artifi- 


Pui recent more or less success- 


By Carl Dienstbach 


length, consists of a specially woven 
rope which transmits the rotations of 
the log to a flywheel connected with 
a revolution-counter. 


This is so cali- 
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cial horizon. The use of ee My cube of "\ "BALL BEARING 
such a makeshift is neces- “wo” SLOTIN BOAT HILL «WATER TIGHT DOOR. 
sary in view of the fact that , 


at a high level the true hori- 
gon line becomes faulty, 

The Vimy-Vickers 
flight has shown that 
a fair measure of ac- 
curacy may be ob- 
tained by keeping a 
close wateh on the sur- 
face of the water at 
short rang:. Ireland 
may well be reached 
that way, but it 1s 
doubtful if some small 
island in mid-ocean 
eould be found in a 
similar manner. 

The question sug- 
eats itself: Why may 
not dead reckoning be 
made mathematically 
accurate by logging 
the water from an air- 
plane just as it is done 
from the taffrail of a 
sea-going ship? There seem to be no 
mechanical difficulties in the way of 
using an appropriately shaped “patent 
log" to great advan age in trans- 
oceanic flights. 

The patent log, of which there are 
several types, consists of the log 
proper —a metallic rod with spirally 
arranged fins, which cause the log to 
rotate when it is dragged through the 
water at the end of a line. This line, 


uually between 400 and 60) feet in 


The parachute of the log 
opens in the water and acts 
ms an anchor for the fine steel 
wire which is unwound from 
the reel as the seaplane skima 


With his hand on the trigger of the vertical gun, the aviator 
ts about to fire the parachute-like sea anchor into the 
water, to determine the speed and drift of the seaplane 


brated that its dial 
indicates the forward 
motion of the ship 
in tenths of a mle 
upon its dial. OF 
course, the number of 
turns of the log neres- 
sary to make one 
tenth of a mile is de- 
termined in advante 
by practical tests. 

By means of the 
patent log the naviga- 
tor of a low-flying air- 
plane determines not 
only his speed but 
also his direction of 
flight. The speed in- 
. dicated by the log, 
as it is dragged through the water, 
coincides with the speed of the air- 
Plane: it can be read off from the dial 
of the rotation-counter. The diree- 
tion in which it “taxis” behind 
shows precizely in which direction the 
airplane, under the combined influence 
of its own speed and the side drift due 
to the wind, moves over the, surface. 

Any serious error is seareely poa- 
sible, It would be comparatively 
eaay to devise an instrument that 


would register graphically on a chart 
like a barograph, the direction and 
speed of the flight. It would thus 
become an automatic navigator. The 
chart would be a map of the 
onean and upon it the needle 
of the instrument would trace 
the path of the flight. 

The preater the speed of 
‘deel the airplane, the greater the 
difficulty of keeping the log 
propeller in the water, the 
longer must be the rope by 
which it is dragged. The 
pull of a long line dragged 
through the water would 
cause a diminution of the 
speed of the airplane, and 
this is undesirable in a long 
flight in which every minute 
and every mile counts. 

Extremely fast airplanes 
might use an adaptation of 
the old system of taking the 
log which was in use before 
the patent logs were in- 
vented. The old-style log 
consisted of a wooden quad- 
rant, Weighted at the periph- 
ery to keep it in a vertical 
pocition and retard its move- 
ment through the water. This 
log was fastened to a long 
line of a known length, marked 
at intervals of 47 feet @ 
inches. The line was wound upon 
a light running reel. When the log 
was to be taken, the wooden lar 
chip was heaved overboard, and, by 
means of a sand-glass timed for 2&8 
seconds, the length of the line was 
measured which had to be paid out 
from the reel in that interval. This 
gave the distance eavered by the ship 
in 2 given time in nautical miles. 

For use by an airplane the log chip 
might be reduced in size. It might be 
attached to a thin wire which could be 
eut loose and sacrificed after it had 
served its purpose, together with the 
loz chip. The log chip might be 
preferably of the form of a small 
harpoon, which to place it in the true 
wake must be shot into the water in a 
vertical direction from the airplane, 
flying as close to the surface as pos- 
gible. The log could be so constructed 
that it would open in the water like 
an umbrella, forming a kind of water 
anchor. By means of a stop-watch 
or an automatically working time 
micrometer, the exact time consumed 
in reeling off a given length of wire 
eould be ascertained. The direction 
of the pull of the log wire would in- 
dicate the side drift with accuracy. 


When Ships Go Down to the Sea 


This new harbor-entering system may do away 
shipping delays now caused by fogs 


with the 
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ee-t. Sleep! 

If you live inland, it will be dificult 
for you to imagine the great orchestra 
of whistles that sound out over the 
waters of a busy harbor on a foggy 
morning. 

Every ship is saying, in effect, with 
its whistle: 

“Here [am. For the love of all that 
is good, move carefully with your old 
tub, and don't bump into me, I'll try 
not to bump into you. We both must 
be careful this morning, for we cannot 
see ten feet ahead of us. 

“LT cannot very well be anywhere else 
than where [ am. This fog descended 
suiddenly—there was no time to get to 


Moo- 


a better place. On one side of me are | 


the reefs and shallow water of the 
harbor’s edge; on the other, the chan- 
nel. If vou mzwst move, stick to that 
channel—if you don't, there are likely 
to be two funerals, yours and mine. 
This will be sad—exceedingly sad —for 
both of us, 

“As for myself, [I'm a big ship, and 
I'm being held up; but what else can I 
do? If I plowed up the bay in all this 
for this morning, there would likely be 
half a dozen holes and dents in my sides 
from the tug-boats and other craft my 
big bulk would run down. Wo, air. 
I stay right here. Afoo-oo-o0p-00. Blow- 
momen. Breese —"™ 


Self-Defense by Whistling 


This is a fact. About all that most 
ships have to defend themeelves with 
in a fog at present are their whistles. 
And they do use them, most thoroughly. 

Far out over the most distant waters 
of the harbor sound the low moans of 
the biggest ships: near at hand the 


Th jemsey remy o e ; 


By Lloyd E. Darling 


high-pitched, staceato notes of the 
forever-arguing tug-boata carry on a 
tumultuous chorus. 

It is an exhibition of a situation that 
unvonted clumsiness on the part of 
man, and lack of a particular kind of 
inventiveness, have put him into. 
Though he may be past master of him- 


woude TURE AMPLPIER 


im YER Dy 


G 
)AtCe 


Ripe 
CONE. 


Circuit by which an operator 
aboard ship listens in on radiations 
coming from a submerged cable 


Belf in many fields of invention—shipa, 
railroads, manufacturing, what not— 
auch a little thing as a fog bests him 
completely. He is completely outdone, 
shown up, helpless. Far from showing 
his usual buoyant resourcefulness, he is 
as lost as a lost child. 

This is true even on land. On rail- 
roads the most serious wrecks usually 
eccur in fogs. On busy city streets 
the narrowest escapes from being run 
over occur in heavy rainy or foggy 
weather. 

Earl C. Hanson, a young investigator 
in radio lines, has thought of one of the 
most practical methods of dealing with 
fogs yet devised. What he has had in 
mind was chiefly the needs of ships 
entering harbors, but his idea is capable 
of being applied also to other situa- 
tions of similar character. Few plans 
vet proposed have been so simple and 
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yet had so many elements of practica- 
bility, 

The idea, which may possibly be put 
into practical service in New York har- 
bor and elsewhere, is a ramification of 
the audio-frequency system of commu- 
nicating without wires, of which Hanson 
has been an ardent sponsor for some 
time past. Ite application to the dis- 
pensing of music wirelessly in hospitals 
was discussed in the September number 
of the PoruULAR SCIENCE MONTHLY. 

Under this plan, as applied to ships 
entering harbors, older ideas, such as 
laving a steel cable in the channel and 
dragging a rope over the stern of the 
ship with a pulley tied to it, are done 
away With. This one uses an tnewlaled— 
heavily insulated—cable laid in the 
channel. There is no physical contact 
with the eable at all. A 1,000-eycle 
potential ia impressed upon the cable at 
the shore end. This radiates an electro- 
magnetic field. Another cable, some 
distance from the first to the nght or 
left, alao runs out of the harbor. This 
cable is for ships going in the opposite 
direction. A 5O0-cyele potential is 
impressed upon this cable. Both are 
grounded at their outer ends. 


How the System Works 


Coming up the harbor, a ship is 
equipped with coils of wire attached to 
its sides in the manner made clear in the 
lustrations. These are connected with 
a vacuum-tube amplifier as shown in the 
diagram. A two-point switeh enables 
the operator to change from one coil to 
the other at will. 

He listens in as the ship slowly plows 
its way up through the all-enveloping 
vapor. The rail of the ship can hardly 
be seen a few feet away—let alone an- 
other vessel any distance out. . 

Suddenty he hears a high-pitched note 
In the receivers. Ah, the ship is getting 
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No longer will progress in a fog through the hundreds of ships habitually in this part of New York harbor be 


a:ficult. 


The cables shown in the picture will, by clectrical means, guide incoming and outgoing traffic m safety 


nearone of the enbles! Fainter, farther 
away, comes another hum. This hum, 
lower in pitch, is the other—the 500- 
eyele—cable. Very well. The chip is all 
right the way it is, for the high- 
pitched 1,00(-eyele cable is the ingoing 
cable, the one it wants to follow up the 
harbor. Cutgoing ships are to follow the 
other, im this way 
keeping the traffie sep- 
arated and preventing 
collisions. Listen to 
the operator: 


Directing Pilot 


“Hey, pilot, throw 
her over to starboard 
a littl. We are pass- 
ing the cable—getting 
too far to the offer side. 
I can tell by the way, 
when | throw this two- 
point switch over, the 
hum now comes in on 
the other coil from the 
one it did. If we 
aerer'! clear across the 
eable, the hull of the 
ship would prevent the 
hum (or rather electro- 
magnetic radiations 
from the cable which 
eause the hum) from 
reaching this other coil. 
So turn back—we'll be 
straying off our path if 
wo aren't careful.” 

It is by this listen- 
ing in on first one coil 
and then the other (by throwing the 
handle on the two-point switch back 
and forth) that the operator tells on 
which side of the cable his ship is 
proceeding. Of course, the cable is 
far beneath the ship, submerged in 
the waters, and there is no physical 
connection (rope, chain, or the like) 
between ship and eable. The 1,000- 
evele current impressed on the cable 
merely gives off radiations that are 
capable of producing a corresponding 
piteh in the operator's receivers when 
the coils at the sides of the ship pick 
them up. 

The same is true, of course, of the 
oMf-cvele eable, whose correspondingly 


The hull of the ship, being metallic, sh 


from the 


lower-pitched note is guiding shipe in 
the opposite direction. 

A section of iron sheath, placed at 
mile or other convenient intervals, pre- 
vents radiations from the cable from 
passing out. When passing over these 
shielded places, the operator can hear 
no sound for the moment, and he there- 


coble's radiations. 


by simply shifting his two-point 
fore knows that he has gone by a 
marker and that he is in consequence 
that much nearer his goal, By check- 
ing off these markers on a map as he 
passes each one, he is able to tell exactly 
where he is in the harbor at all times— 
even though both darkness and for 
surround him. 


Audie-Frequency Currents 


Technically, an interesting feature 
about the idea—beyond, of course, the 
general plan of getting a ship into a 
harbor in this way—is the application 
of a vacuum valve to amplify audio- 
frequeney currents. Audio-frequency 
currents are those you can hear in a 


elters the off-side coil 
The ship's operater can thus 
keep track of her movements from one side to the other 
of the cable, 


telephone receive: without first some 
form or other of rectifieation to direct 
current being used. 

Audio-frequency currents run up 
anywhere to about ten thousand 
eveles a second. The upper limit 
ia that of the human ear. Beyond 
that you get into the realm of radio- 
frequency currents. 
The ear cannot hear 
(hese at all unless 
their rapidity of vibra- 
tion (eyeles per second) 
is reduced. A vacuum 


valve is ordinarily 
employed for this 
purpose. But in the 
Hanson audio-fre- 
quency system the 
currents are already 
aldible, The valve 


merely serves a4 an 
amplifier. 


Use of Amplifier 


So ample are the 
currents generated 
that it is possible to 
operate an indicating 
meter in the same ci:- 
cuit as the receiver. 
This meter is cali- 
brated in feet, auto- 
matically indicating 
how far the ship is 
away from the eable at 
a given instant. This 
would hardly be pos- 
sible without the am- 
plifier, and its use in connection with 
the remainder of the appliances proves 
a happy combination. 

A variant of the harbor-entering 
idea employs but one eable laid in the 
channel instead of two. This would 
save expense. Inbound ships would 
keep themselves at a considerable 
distance to one side of the cable, 
and outbound vessels would follow the 
other side. It has been proved that 
this i# practicable: for, in certain 
teats, signals have come in to operators 
aboard ship so loudly that they were 
eatily followed. Further experiments 
will doubtless develop other practical 
variations. 

Congestion in our harbors is one of 
the principal reasons why shipping costa 
are so high, It is often more expensive 
to get a shipment of freight unloaded 
from railroad cars in the neighborhood 
of New York harbor, moved across the 
piers and docks, and loaded aboard ship, 
than afterward to transport the sime 
freight on the ship to South America, 
One material reason for this greater 
expense is that costs pile up while the 
foods are lying around on piera and in 
neighboring warehouses waiting for 
ships to get in. 

Any harbor-entering system that will 
enable yessels to get to and away from 
their destinations with facility will have 
a large field for usefulness. We may @x- 
pect much development in this line in 
the near future. 


switch 


The pupils in this class actually make models of the many 
things they learn of. Here you see two boys assembling a 
baby airplane, thus getting a practical knowledge of flying 


er | . ~ | 
Building Things They Study 
EOGRAPHY, mechanics, economics— how can you 
AJ interest the unwilling schoolboy in these subjects? 
To answer this question, you must discover firat why he 
is unwilling. It is chiefly because he must constantly 
curb his naturally aec- ———— 
tive nature while in the ) 
clags-room. Then why 
not let him do some- 
thing — make the 
things he learns about? 
Thisscheme has been 
put inte effect in the 
St. John's Boys' School 
at Ealing, England, by 
Mr. E. J. Golledge, 
Here you see a class of 
boys studying about 
the airplane while two 
students are taking 
their turn at assem. 
bling a model airplane. 
On the floor of the 
class-room is a wood- 
and-water world, the 
continents and islands 
being represented by 
blacks of wood. Small 
ships sail in and out. 


When you pull.on the paper, the cut- 
ting cige comes with it; when you tear 
of the paper the knife springs back 


Wrapping-Paper Efficiency 


JHE butcher, the baker, and the candlestick-maker use 


—— 
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| Wrapping-paper roll racks. Without doubt you have seen 


one in operation, and you may hare 
noticed that every time the storekeeper 
tears off a piece he muat lift the cutting 
knife in order to grasp the edge of the 
pauper before he pulls. 

There has recently been invented an 
attachment for the roll rack that elim- 
inates this. The loose end of the paper 
roll fits between two pleces of curved 
getal attached to the shaft that holds 
the roll. The upper one is stationary 
and the lower one is actuated by a 
apring. When you pull on the paper the 
lower one—earrying the cutting knife 

—comes with it. You tear off the sheet 
and the lower one with the cutting 
edge springs back to its original position, 
leaving behind it the projecting edge 
of paper, ready for the next pull, 


Just before the car turns over: the re- 
maining cars arc seen in the background, 
waiting for the brake to release them 
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Silence Reigns Beneath the Bolts 


O shut out noise, put your fingers to your ears—that 
is the age-old rule. But suppose you wish to use your 
fingers—to write with, for instance—what then? Mr. Gahina 


Jauregui, of Argentina, has just patented an ear-closing 


deviee that covers this case and others similar, It 
looks like one of those braces that children with weak backs 


sometimes have to wear and is undoubtedly just as 
uncomfortable, 


Mr. Jauregui treats the hole in your ear as if it were a 
hole in wood and 
acrews o bolt into 
it. The ear-bolts are 
held by a bracket 
that curves up over 
your head and ifs 
kept in place by 
a two-legged stand, 
the legs of which 
rest on top of your 
head, 

To use this con- 
trivance, When you 
hear a noise ap 
proaching you 
quickly adjust the 
screws and bolts 
and get into your 
head-gear—that is, 
if you prefer it to 
Ficisee, 
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Ears be has, but he hears not 
the disturbing noises with- 
out because of his head-gear 


They Deliver Their Loads 
and Pass On 


PX EHOLD the self-dumping dump-car. Credit for this 

should be given, not to the dump-car, but to the 
mechanical device that makes it possible. A train of cars 
comes down the track until it is within a few feet of the 
dumping device, whereupon a brake stops it. 

A weighman, who is the sole attendant of the train, then 
uncouples the cara and releases the brake. The cars 
slide forward and are weighed—one by one. The first one 
continues to slide until it passes on to the rails of the dump- 
ing device, The rails are depressed by the weight of the 
ear, and this depression automatically relocks the brakes, 
e0 that the remainder of the cars are firmly held back. 

The car is clutched by the dumping device and is auto- 
matically turned over, But, as it goes over, another set 
of tracks come up and the second car slides on to them— 
the revolving action releasing. its brakes, 

As the empty cars rise up they shoot down the track, 
making way for the loaded ones. 


As the loaded car turns over, an emp- 
ty one comes up and slides down the 
tracks out of the way of a second car 


Did Your Automobile Freeze Up Last Night? 


sense will prevent cracked cylinders 


Common 


QO start an automobile engin: in 
zero weatheris a problem the exact 
diffieulty of which depends upon 
the construction and size of the engine, 
the quality of fuel used, the strength 
of the spark, and, of course, the 
height of the mercury in the ther- 
mometer at that particular time. 

As a first aid in starting, priming is 
probably the best way out of the pre- 
dicament. There are as many ways of 
priming an engine as there are of woo- 
ing a woman. The chief idea of prim- 
ing is to get a rich, explosive mixture 
that will fire the instant it touches the 
epark-gaps. After the engine has been 
coaxed into starting it will (if so in- 
clined) get up enough speed to run upon 
its customary allowanee of gasoline, To 
make doubly sure, it is advisuble to 
pull out the primer a short distance to 
make the usual mixture slightly richer 
than normal, until the engine obtains 
suflticient heat for average carburetion. 


Don’t Hurry Your Engine 


Take time to warm up the engine. 
Remember that nothing is gained by 
trying to hurry it. If the car has been 
standing twenty-four hours the oil has 
drained back from the cylinder walls 
and bearing surfaces, and the ecrank- 
ease oil, if cold, is sluggish and visrous. 
Naturally, it will take o little time to 
get back to its normal operating condi- 
tion, and this will occur only when the 
engine is thoroughly warm. Run the 
engine slowly for three or four minutes 
and you will economize not only in 
repair bills but also in oil and gasoline. 

When you start your car these cold 
mornings, have you notioed that before 
the engine starts the self-starter whira 
a longer time than it did in summer? 
The self-starter is designed to start the 
engine, and will if the battery is in 
proper condition. But the current 
consumption is not by any means pro- 
portionate to the time the self-starter 
consumes in starting the engine. 


EXHAUST FIPt 


This device whlizes the hot alr 
in the exhaust to heat the gas 
mixture on its way to the engine 


By Ronald L. Prindle 


The greater viscosity of cold oil in 
winter will make the starting torque so 
great as to demand three or four times 
the amount of current from the battery 
that it did in summer. Therefore, 
assist the starting motor by providing 
the rich mixture mentioned. In doing 
this you remove a goodly portion of the 
burden that would otherwise be de- 
manded from the battery. 

Time for Anti-Skid Chains 

The driver who fails to equip his car 
with some form of anti-skid chains 
for-winter is neglecting a sane pre- 
caution, Chains, however, should be 
used only when absolutely necessary, 
and they should be fitted loosely 
enough to work around the tire and 
distribute the strain; vet they should 
not be so loose as to form a “bundle” 
and produce bumping, which is very 
detrimental to the tread. Your tire 
man will tell you that chains are a form 
of insurance against accident. You 
pay for them in the shortened life of 
your tires, but the wear due to chains is 
wery slight and the insurance is well 
worth while. 

However, chains applied too tightly 
will sharten the life of the tires con- 
siderably. Moreover, they will not pre- 
vent skidding if applied in this manner 
and will bite into the tread, playing the 
part of a skate. This is especially true 
on wet or icy pavements and the bite 
in the tread can easily be recognized and 


yh» 
Fig. A. Chain placed over tire, Fig. B. 
Car rolled forward on chain, Fig. ©. 
Chain buckled together without diffi- 
culty. Apply your chains this way here- 
after. You will save time and trouble 


the cause determined on account 
of the chain-link impression on the 
tread that is usually in evidence. 

Chains should never be applied 
when the carcass of the tire is ex- 
posed, Disregard this point and 
it will provecostly., Furthermore, 
the blowout takes place at a moat 
Inconvenient time, because chaing 
are usually attached on rainy 
days, on muddy roads, or in the 
winter after a snowfall. 

Don't trust to vour chains to 
prevent skidding on pavements, 
A skid usually results from the 
lack of a secure grip of the tires 
upon the pavement. It some- 
times happens on a dry roadway, 
but usually this is due to ex- 
eessive speed. Some drivers find 


that their car skids nearly every time 
they put on the brakes, esperially on a 
wet pavement. Thisis probably due to 
the brakes not being adjusted to the 
same tension, so that one brake takes 
hold sooner than the other, a condition 
which naturally wears off one tread 


You promise yourself to buy a radiator 


cover for your car, The robe is a 
poor makeshift in zero weather, and 
the car may freeze in spite of it 


sooner than the other, and causes the 
ear toswing around because of the one- 
sided resistance. If this happens*even 
when the brakes do take hold equally, 
it may be that the driver applies the 
brakes too suddenly, or the brakes may 
lock. In either case the result is the 
game: the wheels lock and slidealong on 
one place in the tire and the resistance 
to forward motion is the same as that 
to side motion, so that it is just as easy 


LF: | for the car to slide sideways as forward. 


Cold Weather Breaks Glass 

Watch your windshield these cold 
mornings. The cold makes the glass 
more brittle, and often asharp jerk on 
the windshield to change its position 
will crack the glass. 

When you come in from a long drive 
and the ecar-top is covered with snow, 
brush the top by folding it back, and 
then put it up again to dry. A folded 
top, if damp, will deteriorate rapidly 
and will soon discolorand crack. Never 
clean a top with gasoline, for gasoline 
will ruin any rubber which is in the 
fabric or construction. When the top 
necds cleaning, use good castile soap and 
a scrubbing-brush. Soap and wuter 
will have an equally good eTect on the 
celluloid windows. 

Wateh your radiator for leaks es- 
pecially at this time of the year. It will 
naturally be filled with anti-freezing 
liquid in winter, and, while a small leak 
in the summer would not be serous, the 
present high price of non-freeze fluids 
should lead car-owners to make @ care- 
ful inspection frequently. 


Gear Changing as a Fine Art for the Motorist 
A little study of your automobile will help you to make a smooth retaway 


kK. MOTORIST, have you ever 
envied the automobile driver 
who pulls away from the curb with 
never a clash of the car’s gears? Who 
knows exactly when to shift the gear 
lever and who does it so quietly that it 
seems to you, sitting beside him, that 
his car hasn't any gears at all, Of course 
you have; but why envy him when you 
can do the same with your own car if 
you will only find out what happens 
in the transmission under the 
floor-boarda, 

The design of the transmission and 
elutch has much to do with successful 
gear shifting, but hawever perfect the 
mechanism may be a certain amount of 
practice is necessary to shift the geara 
without the ends of the gear tecth 
striking together. It is this clashing 
of teeth that makes the grinding noise 
which makes your repair man welcome 
you so cordially when you pull up for 
oil or gasoline. He knows that, as a 
result, sooner or later you will have to 
put your car in his workshop—hence 
his smile. I=gnorance of the proper 
way to ehift gears results in the 
gradual wearing away of the teeth, 
and,in extreme eases, strips them from 
the bodies of the geara. In every case 
a noisy transmission results. 


Inside the Gear Box 

The transmission is made up of a 
eeries of gears, mounted upon a main 
shaft and & counter shaft, with an 
idler gear mounted upon the trans- 
mission case. The first and seeond 
apeeds and reverse are three sets of 
reduction gears with various ratios, 
High speed is on direct drive, which 
means that the drive-ehaft to the rear 
wheels revolves at the same spec 3 
the engine erank shaft. | 

When the clutch-pedal is pushed 
down for “out,” in automobile par- 
lance) the engine is disconnected from 
the transmission, which releases the 
pressure of the gear tecih against each 
other and allows the gears to 
chifted easily. The lower end of the 


shift lever connects with the gear 
shifting forks, which are so arranged as 
to push the gears forward and back- 
ward on the square main shaft in order 
to make the different gear combina- 
Liorms,. 

Here is the whole seeret of successful 
gear changing. The two gears about 
to be meshed should be revolving slow- 
ly and a8 nearly as possible at the 
same tate of speed, If one of the gears 
i revolving much faster than the other 
it i impossible to shift them without a 
clash. It is therefore a mistake to let 


the car gain too great a speed before 
shifting into a higher combination. 
Now, when the car is under way, 


femorance of the proper uy to shift pears 


results in ua) wearing away of the 
teeth, and im extreme cases strips 


pull down the hand throttle and take 
your foot off the accelerator ao that the 
engine idles slowly, throw out the 
clutch, pull the lever from first speed, 
then clear to the left and into second 
speed. Let the clutch in gently and 
push down the accelerator until the car 
attains a epeed of cight to ten miles an 
hour, when the clutch should again be 
disengaged, the foot removed from the 
accelerator and the lever pulled straight 
back into high position. All these 

motions should be made 

deliberately and without 

haste. Usually the driver 

is in too much of a hurry to 


make the shiftingsmooth. Don’t grasp 
the lever tighthy in vour hand—this 
does not help the shifting one bit 
and only makes you tired. By moving 
the lever backwards with the tipa of 
the fingers the driver can actually feel 
when the feara are turning at the right 
speed and mesh them quietly. 

the nee Is gripped tightly this is im- 


But in heavy pulling, or on an u 
grade, where the car will slow a 
the instant the accelerator ia released, 
the shifting must be made quick] 
and Aemly i in all apocds. ere 

Shifting from high to second or low 
speed is just the reverse of these mo- 
tions, except in the handling of the 
aceeleratur. The principle of the thing 
8 to make the shift as quickly and 
firmly as possible so as not to let the 
fears alow down. The clutch pedal 
must only be pressed down far enough 
to barely release the clutch. 


Dont fe Jmpatient 


Never attempt to put the shift lever 
In reverse nor shift from reverse to a 
forward speed until the car is at a 
gtandsatill, If you do an enoniuous 
strain is thrown upon the entire mech- 
anism. 

In starting the car on a steep hill, 
hold down the brake with the right 
foot, put the shift lever in first spoed 
and use the hand throttle to get 
away, releasing the brake slowly as the 
engine takes up the load; and when 
starting down o grade put the lever in. 
first or high speed and let the mo- 
mentum of the car start the engine. 
This economizes upon the battery and 
does not injure the car. 

If vou follow the above rules and 
conscientiously study the peculiarities 
of your own particular car (for every 
car has its own likes and dislikes ex- 
actly as would a horse) you will soon 
become an expert driver and operate 
your car sage een ged ond with pre- 
caion. Try it and gee 


Here is a phantom view of a popular make of automobile, 
mside af an engine. 


Tlustrations like this do much to educate 
A little stady will make it apparent that even the twin six can easily be kept in condition by an amateur 


the motertst ia the mysteries 


A Christmas present any real boy 
is proud to get 


bination for a real American ' 

— Will this Christmas bring YOU a Winchester? 

That's wp to Dad. 

Dad knows you want to shoot and he knows you 
ought to shoot. He'll get you your Winchester 
for Christmas if you tell him that's what you want, 

How to get your Winchester 

You want the Winchester — Dad will get it for 
you=—and the dealer has it. Ask Dad to take you 
to the dealer's store, 

Get the dealer to show you the W. J. R. C. 
Eange Eit. It's the owtht all riflemen are using 
now —eepecially boys who are competing for the 
famous Winchester markmanship medals. A shiny, 
brand-new Winchester .22 rifle, a canvas cover, a 
matty army cartridge belt, ammunition, cleaning 
rod and cleaning preparations—all packed in a 
riety handsome case — that's what the dealer will 
rom his shelf. 

[t's the very outfit boys have been waiting years 
to get—every shooting need provided for —any 
boy in the country would be proud to have the 
W. J. R. C. Range Kit as a Christmas Present, 


CO ehisstion & and a Winchester! What a com 


Official outht of the W. J. KR. C. 


Better yet, the W. J. KR. C. Range Kit is the 
OFFICIAL outfit of the Winchester Junior Rifle 
Corps — packed under the direction of W. J. B.C. 
National Headquarters! 

With the W. J. RK. C. Ra Kit you, too, can 
now compete for the famous Winchester trophies — 
the Marksman, Sharpshooter and Expert Rifleman 
medals. 

Lots of the boys you know have joined the 
Winchester Junior Rifle Corps and won these 
rewards of skill with the nfle. = | 

You can do as well. Go to Dad today, Tell him 
you want the W. J. RK. C. Range Kit as you have 
never wanted anything before. 

Get Dad to go to the store with you. When he 
takes that shiny Winchester out of the Range Kit 
and fits it to his shoulder, he'll want it just as 
much as you de. 

Speak to him today! 


WINCHESTER REPEATING ARMS CO. 
Dept. 1220, New Haven Conn. U. 8. aA. 


WINCHESTER 


M’orld Standard Guna anst Ammunition 


The new WI. H.C. Bonge Bit tricludes 
everything you need for shooting —«a 
tollber Wihaichester rifle, 1. canvas Fun Cade 
immunition, cartridge belt, cleaning rod, 
“od three gun clenning prepomitions—asl] 
puthed ino hoandenme, durable cas, The 
Cunt also contains a supply of official 
tAreete and a cep of the W. JI. FE CG, 
rile book, 


LEC TREC dnrve 
for great ships be- 
came a fact with 
the eucocsslul 
trials of the New 
Mexico, ia gship 
of the Puaerhe 

Fleet, the first battleship to be pro- 

pelled by electricity. 

~ Lhe enginéenng feat,” save Secre- 

Lary Daniels, a halds hh PSCuaT interes! 

to the people of the nation, especially 

when they realize that im this achieve- 
ment the Amencan Navy stands, pre- 
eminent among the nations of the world. 

It marks an epoch in naval progress.” 

It is another great advance in the 

mastery of the sea. 

Ten years ago electne propulsion for 

vessels was being discussed by eminent 

engincers, But it remained for WL 

R. Emmet, consulting engineer of the 

General Electric Company, in co-oper- 

ation with the Bureau of Steam 

Engineering, U. 5S. Navy, to apply it 

to large ship. 

Five years ago eclectic drive was in- 

stalled on the collier Tupiter, while one 


of her sister ships was equipped with 
geared zteam turbine drive and anesthe 
walhy cirect-connected reciprocating 
engines, ‘The results proved the unques- 
tronatole superiority af elecine drive, 

And so electric drive waa adopted [or 
the sup redreadnaught Mew Vlexico, 
with 32.000 tons cisplacement and a 
gpoecd of 21 knots. Steam from her oil- 
burning boilers dives tbeo Curtis turba- 
eenerators, which pe erate electric 
current and feed itthrougha central con: 
trol to four *#,000 horsepower molors, 
each coupled to a propeller. Two 
theusand additional horsepower is gen- 


One of (he four 7-E 
re here peer 
eheetniec motir—raeli 
on the eal of a yere- 
miler shaft, They 
deite the New Mex- 
eo op te 21 koote, 
jim cen be perverse 
toe Pall agen) satern 
ln thirty seconds, 


erated for lighting, steering, turret ma- 
chinery, ventilation, winches, wind- 
lasses, cranes, radio, telephony, search- 
lights, laundry, refrigeration, baking, 


* machine shop = - making the  Wew 


Mexico an electric ship indeed! 
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As a result of the performance of the 
Jupiter and the New Mexico the United 
States Navy has adopted electric drive 
for all its capital ships now under con- 
The operator of this 
control bhanrd—in the 
eenter of the ship— 
eantrals, through nm 
fow levers, the speod 
and power of the 
torhi-cenemitors and 
propel ine motors, din 
Inmedinie Pesjronee 
fo telerriphhe aniers. 
from the bridge. 


aruction or which have been authorized. 
Its success in the Navy forecasts the 
rapid adoption of electric drive for 
merchant ships. In the case of any 
large ship now operating with recipro- 
eating engimes on long voyages, electric 
propulsion, if substituted, would afford 
enough improvernent to pay for itself in 
three years. 

Admiral Benson, until recently Chief of 
Naval Operations, says, “. . . ag 
soon as the merita of this system become 
known commercially, electric. propulsion 
will prove its practical value in the 
Merchant Marine just as thoroughly as 
it has to the Navy.” He states that he 
regards *" . electricity as the most 


LE 


economical motive power, from every 
viewpoint, so far developed for large 
units. 

The chief advantages of electric drive 
are: 

1. Economy — Fuel economy is not 
only apparent in the operation of elec- 
trically propelled ships, but decreased 
fuel storage room makes way for valu- 
able cargo space. 

2. Reliability — Electne ropellin 
machinery : no motion Beige nia 
simple rotation. Its simplicity in trans 
mitting power from turbine to propeller 


Ta thren 
14 i ha ree one e 
Curtis torso-ener- 
tore. slngly of fa- 
gcether, produce cir: 
rent for any or oll 
of the four motors. 


eliminates the trouble caused by large 
reciprocaling parts or multiplicity of re- 
chon gears. 
3. Flextbility of Installation — Elec- 
tic motors may be placed in the stern, 
instead of amidships, greatly reducing 
the length of propeller shafts and shalt 
alleys, The turbines can be near the 


boilers in compact quarters, doing away 
with many feet of steam piping, and 
adding valuable space. The power is 
transmitted the electric way — through 
small cables. The control can be in 
any convenient place, even on the 
bridge. 

4, Meeabi er nas mae gives 
Vastly greater safety than ft 
because cach unit can be isolated lg 
own waler-light compartment, In col- 
lision or other accident the throwing of 
a switch disconnects a damaged motor 
or shaft, and in the ease of more than 
one propeller, the power is transmitted 
to the remaining propel 

The building of electric propulsion ma- 
chinery for ships of the Navy and 
Merchant Marine is but one of the 
many activities of the General Electric 
Company in tts service to the Govern- 
ment, to transportation, to industries, to 
science, to cities and to the home. 

An illustrated booklet deseribing the 
New Mexico, entitled, “ The Electric 
Ship "wall be sent upon request. Ad- 
dress General Electric Company, Desk 
22, Schenectady, New York. 


TS majority of us will remember 
the happy days passed in our 
childhood fashioning pieces of wood 
inte pigs, amall boats, and the like: 
and at fete times in the winter having 
hollowed out a large turnip, carved cut 
the eyes, made a hole for the nose and 
stuck a lighted candle inside. It is 
evident that the desire to eut ane 
carve is inherent in the instincts of 
everyone, but how many of us have 
thought of the possibilities of the cam- 
mon horee-chestnuts? It is to two 
Frenchmen that credit for the beauti- 
ful work accomplished 
in this direction is 
tue. The many uses 
to which the bumble 
horac-chestnut may be 
put are, of course, 
legion, but the art of 
carving and dressing 
the chestnuts with 
objects of nature re- 
quires the genius of a 
true artist. However, | 
this art is within the 
reach of the humblest 
worker, sinee the ma- 
terials emploved are 
valueless from a commercial staund- 
pieniint. 

The horse-chestout has this ad- 
vantage: when it is fresh the pulp is 
workable with a knife with the greatest 
rase, ancl on drving it becomes as hard 
es wood and undergoes a retraction 
that aceentuates and exaggerates tts 
mel ural deformations, 

Tie firat thing to be understond by 
the would-be artist is to know how to 
utilize the multifarious forms of the 
chestnut, and to employ its poeulinrt 
ties, its protuberances, its hollows, and 
its represjons, Tt is necessary that 
the artist have the talent of showing 
a7 his work, for it is here that success 
lize. Then the chestnut, common as 
i? 18, rises from the ranks and becomes 
& thing of beauty. 

A clerk in the Paris post-office is 
responsible for the greater part of the 
carving. He, unlike many of his com- 
rades, employed his spare time with 
art instead of at the cafe. By way of 
amusement he carved chestnuts that 
he found by the roadside and dlis- 
tributed them among children of his 
acquaintance, Naturally they were 
highly appreciated, and it occasionally 


What Can Be Done with 


Horse-Chestnuts 


By Frank Hewartson 


Did you know that you could make a unique set o a 
of chessmen from horse-chestnuts by simply carving ay 
them into interesting shapes when they are soft? 
Try it and you will be surprised at the peculiar 
shapes that will emerge from under your knife 


happened that their parents dressed 
the chestnut as a doll. 

Tf the chestnuts are dressed and 
decorated it is necessary to employ a 
spew method o keeping with nature, 
which will not make them resemble 
dolls, nor yet the ordinary | marion- 
ettes, but which will be original, It 
will be observed that all the materials 
emploved are to be found either at the 
seaside or in the country — seeda of 
vanous vanetics, leaves, and craw- 
fish being all that are necessary. 

A very striking figure is that of the 


Notice the funny facial comtortions shows on be subjects 
As they dry still funnier effects will appear 


*Pridish Old Maiden.” The head- 
gear of the figure is formed from the 
bady of a commen grasshopper fringed 
with one of the fine feathers of the 
peacock, The collarette waz taken 
from the interior of o poppy; the 


Farts of deal insects, such 9a wings, etc, wil help 
Geooreie the hips and pie them a rich ap tenance 
chemisette wae cut out of a bamboo 
leaf; while a chestnut leaf was brought 
into use for the making of the coras Be. 
‘Tae “Major of the Brit ish Army” 

perhaps the moet imposing of all the 
subjects, He has all the appearance 


of the austere military man. The 
bushy is fashioned out of the common 
tengel; the shoulder-straps are made of 
eucalyptus acces: while the brenast- 
Hate is nothing more than a leaf of a 
chestnut tres. As will be eeen, the 
buttons are perfect, but they are only 
the seeds of the iris: his medal and 
decoration are the result of a careful 
employment of various sizes and 
eolored seeds. 


The head of a crawfish supplies all of 
the material necessary for the head and 
ears of “The Florentine,” while the 
tail is employed for 
a visor, the ribs and 
the bresstplate are 

ppy seeds, A chauf- 
feur's glove does duty 
| for the doublet, while 
~ the buttons are used to 
ornament the shoulder 
eo The symbols 
on the shield are taken 
from the tail of the 
crawfish, and pheas- 
ant's feathers are 
employed in the work 
of ornamenting the 
CAaque. 

For “The Norman” the tail of a 
crawiish, of the pink variety this time, 
is brought inte services to supply the 
headgear, This is surrounded by the 
crinkled paper one usually sees in the 
pastry-cook's window, ornamenting 
those little biscuits commonly known 
in France as “petits Fours.” The 
jewelry 1s fashioned from various sized 
prairie seeds. The corsage is fashioned 
out of a piece of old Japanese em- 
broidery, 

In the LS of another figure Pt large 
ooleopters had to be sacrificed in order 
to furnish the headdress. The wings 
have been doubled up, and they form « 
regular and delicate ornament, while 
the elytrons, or Wing shells, are fash- 
loned into shoulder-straps, The ma- 
terial necessary for the corsa 
obtained from a piece of old-gold 
embroidery. The pendant, which is 
seen coowned in a knot of lace made of 
lichens, is made of parsley and a gold 
beetle of an elongated form, the legs 
of which have been cut off, 

A set of cheesmen can be made 
Which will cause visitors to wonder at 
your originality. Try it and see what 
funny effects you can produce, 
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One Belt, an Entire Plant—and the G. T. M. 


ft all began witha ae -Riller—the pulverizer drive, 
Belts, with good luck, sometimes lasted a year on it. 
Even then, their ahart lives were full of trouble; for 
they stretched, jumped the pulleys, gaped at the 
ae Then one day about two years ago, the 
G.T. M.—Goodyear Technical Man—preseribed a 
6-inch, 4-ply Goodyear Blue Streak Belt for service 


shafting, where it's 23 to 31 feet from center 
center, 6- and f-ply Goodyear Blue Streaks unswerv- 
ingly deliver full load of power. 


Each of them is G. T. M. specified to ita job. No 
one type of belt could do more than pretend to meet 
sO Many varying requirements. So the G.T.M. 


on that gruelling transmission from the 24-inch pul- 
ley of the drive shaft to the &-inch pulley on the 
pulverizer. 


Today the whole planét of Nast Brothers Lime & 
stone Co., at Knowles, Wis., is standardized on 
Goodyear Belts. The initial installation, made in 
the Companys plant at Marblehead, Wis., on the 
basis of an expert analysis of actual conditions, has 
crown from that one Goodyear-served drive to a 
100°, Goodyear Belt equipment in the plant at 
K.nowles. he study that effected savings in power 
and time and belt outlay was extended to an entire 
plant ina succession of analyses. 


Serving different types of drives, the belts in the 
Nast plant today are of varying lengths and widths, 
different ply and type. but they sieall of the one qual- 
ity—Goodyear. On the hydrator there's a 5-inch, 4-ply 
Goodyear Blue Streak for heavy duty. An 8-inch, 
3-ply Klingtite is in the hard service of the crusher. 

A pair of 4-inch, 4-ply Goodyear Glides work on the 
pulverizer. On the long reaches of the engine room 


recommended application of the particular belt to 
the particular need. And Mr. Nast, constantly im- 
preased with the 272 months’ consistent, day-in, day- 
out, ten-hours-a-day performance of the original 
belt, met every G. T. M. recommendation with con- 
fidence. 


And in unison the Goodyear Belts contribute to 


the plant operation the highest values of good belt- 
ing. Flexible, they hold to the pulleys. Unstitched, 
they wear uniformly. They neither rip nor takers 
Judging, as Superintendent Koeding does, by the 
staying qualities of the onginal Goodyear Blue 
Streak, they will outlast by a year or more the life 
of the average belt. And their first cost was but 
little more. 


The same valuable service fram both the G, T. M. 


and Goodyear Belting is at your command. The 
G. T. M.'s analysis of a single drive or a whole plant 
is free to you. r reward will come from it by the 
same process which resulted in the Nast Brothers 
standardization on |00¢% Goodyear Belt equipment. 
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The word ““fare’® has slipped and skidded fiom 


its older, warmer, truer meaning. 


In stage-cooch days, the driver was **hest’’ 
and the travelers his ““fares.*? Now ““fare’’ has 
come to mean money. 


In fact, for the Inst 20 years it has become the 
car rider's equivalent for a nickel, 


From a cleo sent in a modem electric street 
cat, i its warmth, speed and cleanliness, we may 
dream back to clustier, colder dars, when stout 
$2.50 shoes nestled on a straw-strewn foaring. 
Then any ride was uncertain in time. Cars 
came cach hour instend of every five minutes, 
md puffing steam dummies wunerringly sheet 
cinders between father’s neck ond his inflammable 
ecrlinr, 


But this is all gome—all except the tradition 
that Core is wifair when if strays from its old 
crony, the five-cent piece, 


There wos a time when a gel cigar ora rnil- 
way track spike could be had two for 10 cents. 


Onee copper wire and beef steak cost 12 cents 
a pound; a dollar bought a pod hat, a real shirt, 
n lhatel rin OF fn day's work in track aber, 


Nothing is left of all this—except the habit 
of thinking of *"fane’? as money, instead of in 
iti ell meaning ihe re cared for by a ost 


fir peu. 


Let ws remember that a penniless host must 
needs be an peer cae, 


Let us think about the relation of cleetrie rail- 
wits nnd ourselves as mutual—each with definite 
obligations. 


When adjustments ore made, let's make them 
on the basisofa rensenable return for the service 
rendered —the old truce basis of host and fare. 


CSsfern Electric 


Company 


No. I. 


Hcstera Electric — og or- 


fouizotien ichese prodwcts and services 
opily alite te all fields where electricity 


fs goed —de fhe power planf, i fhe 
shes, co” the form aad iv the home, 


i Keep the Egg-Beater from 


Tirmg You 


HE man who knows how to han- 
dle tools can save his wife fron 
tiring her hands and wrists by build- 


‘ing an extension handle for the egg- 


) long by 3 in. wide. 


Rims 


beater. Everyone knows how awk- 
ward an article an ege-beater is. to 
operate, and this appliance should be 
welcome in every kitchen. 

Procure a piece of wood about 10 in. 
Lay the handle of 
the beater upon it, and mark the ex- 
tension handle in the position shown 
in the illustration. Then cut out 
three little hardwood blocks, and 
fasten them in place with serews, so 
they fit inside and around the handle, 
holding it snugly. The two bottom 
ones should be high enough so that a 
steel pin passed through them will 
just clear the upper surface of the 


With this apparatus attached to the ege- beater 
it 12 turned as easily ag wimding i phonograph 


handle anc hole it rigil A button 
over the top piece will serve to hold it 
in position over that particular block. 

set the beater in place temporarily 
on the block, and place its better in 
a dish, When in the proper position 
for beating, screw the block to the 
cupboard, near the top, by ao large 
pivot serew. Thus the block may be 
swung up and out of the way against 
the cupboard when mot in use, 

With this arrangement the beater 
is held firmly in position in the dish, 
and one hand can be use to pour im the 
ingremients. This is especially valu- 
able in making mayonnaise dresa- 
ing.— L. B, Rowers. 


Overhaul Your Automobile 


INTER is a good time of the 
year to look over the rims 


of your car and see that the various 
parts are not rusted together. In- 
spect the rims carefully and scrape 
the rusty parts. Give the rims a 
coat of aluminum or rim paint which 
will prevent permanent rust. 
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The Tree with Thirty Thousand 
Different Kinds of Fruit--- 


| age ago, in the “ onee upon a time,” a South American 
Indian diseovered a sticky substance oozing from a tree. 
He toyed with it until it congealed in a sticky mass in his hand. 
He threw it on the ground. It bounced! Then he tossed it to a 
friend, 
Thus began the Indian gamegot “ batos,” the ancestor of baseball. 

Other Indians discovered by accident that when they dropped some 
of this substance on their arms or legs it hardened, This gave them the 
WY idea for aking crude moccasins, ornaments and hats. 

Such is the mythical story of the beginning of the rubber industry. 
Today, thanks to experiment and invention, the rubber tree (and there 
are many different kinds of them) yields some thirty thousand different 
varities of fru. 


In the rubber industry heat con- ments is imperative, Without such 
trol is all important. Everything instruments there could be no rubber 
that 1s made of rubber must be industry, no insulated wire or cables, 
Vileanized. When robber is vulean- no automobile tires, no rain-proof 
ized it is mixed with sulphur and clothing, none of some thirty thou- 

if becomes clastic, or hard, depending sand different things. 

i Rae e A upon the amount of sulphur and on In great rubber factories, here and 
To help you maintuin a » temperature control, For without abroad, Tyveos Temperature Instru- 
Bocce cammusive to xeon. AE heat sulphur could not be digested ments are accepted as the standard 
health. : by the rubber, Because pressure and of accuracy. It has been the privi- 

i rae dunner Sl temperature play such a vital part lege of the Taylor Instrument Com- 
hui seost Good eye: in vulcanizing, the use of accurate panies to have served this industry 

aol panmeeer temperature anil pressure indicating, and hundreds of others for nearly 
kG aa. eee recording and controlling instru- 70 years, 


Her Conley Therimoti- 
eher. Murr Life ter. 
The seeret of actnrate 
resilts In cooking. 


There are over 3,000 different types and styles of higkeniaeaba 
in the Tyeos line, On the left are listed Tyeos instruments for 
| home use, Ther possess that same dependable accuracy found in 
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Soiier Choalit oe eae 
To show foo tlie eke 
Wily In thfam line 
Muotry, 


all instruments bearing the name “Tyeos.” Ask your dealer about 
them, Ii he won't supply you, write to us direct sending dealer's 
name. Waluable and instructive literature will be sent you 
promptly, 


Taylor Instrument Companies 
Rochester, &. Y. 
There's a fveos and ZavGr Thermometer 
for every purpose. 


Trcos Fenor 
Thermometers 
sity in ovory 


T rug : ip “ 
T lay Migee Lore 
An okl in promoting 
Bheltiess fiche, 


tlck Yor Dieter) 


phate 


PRA ee vahettt 


aa) . ah rh al | 


inal | Peers 1. rt ts st = f 


——— 


= ll a at al ae a 
ee Cat eae ed " 
fo ‘ 2 
ane Ca: rat in 
lie ie ae 


Ee 


1 Compare 


peda 
omit Persea, 


at a Woven covering 
means to portable 
electric cord 


ORTABLE. electric cord is only as good as tae 
covering that protects it, What kind do you choose 
— thin strand, braided covering —or Duracord? 


Duracord is diferent. It has a covery: of thick, 
heavy strands woren like fire hose, It can Le battered 
and pounded and abused and stumds up as no other 


eord will. 


TFRADE-MAREH 


In laboratory tests it resisted the pounding of heavy 
hammers, twenty times longer than ordinary braidec! 
eord, It steod fifteen times the abrasion of ordinary 
cord. In actual use it has proved itself so many times 
superior to other cords as te be a positive economy, 


Shipbuilders, manufacturing plants of all kinds, 
theatres, mines, railroads, etc., are specifying Durneord 
wherever n portable eleetric cord I required to with- 
stem hard service, 


Durncernd will save wer money—it will make money 
for yoru if Fer. Use Lk ia your preuct. But don’t buy 
it till you see for rourself why it is so good. 


Send for sour pales af Duracord and ordinary oord— 
test them, compare them in cvery way. Ask your 
electrical jebber about Duracord or write ws. 


TUBULAR WOVEN FABRIC COMPANY 
Pawtucket, R. I. 


lakers ne Jinreaelrect fine Heaihla rraimwelaliie eats if, 
an! fiimlar woren fbrice of aff Kemet. 


How to Mend That Broken 
Umbrella Shank 


HE shank of on umbrella was ac- 
 cidentally broken off about 5 in. 
ahove the handle, and the owner de- 
elded to mend it himself. 
He took a block of fairly hard wood, 
about 6 in. long and 14 in. in diam- 


Te ment an umbrella ao that the 


break will not be noticeable 
eler, and with a 3-16 in. wood-drill 
boreal a hole through this block 
lengthwise. Next, with a 2¢-in. drill 
(which was a htthe larger than the 
broken shank), he bored a hole in ones 
end, the drill following the 3-16-in, 
hole, keeping it in line to a 4-in. 
dept i. : } 

This block (shown in illustration 
Fig. 1) was to serve asa guide, Wrap- 
pimge zh strip of peeper around the shank 
until the guide would slip over it 
anugly, he next inserted the 3-16-in, 
drill in the smaller hole, and earcfully 
drilled « hole about 2 in, deep in the 
broken end of the shank, using a light 
prea ure ot first, to avoid springing 
the drill out of center. 

For this purpoee, a eross-plece with 
a square hole, used as a gimlet-head 
(as shown), proved casicr to work at 
the required ligat pressure than a bit- 
stock. 

The mender treated the other half 
ef the break in the same way. He 
then couted the ends of the break with 
luc, and inserted a heavy wire nail 
with the head cut off into the holes, 
pressed the parts firmly together, and 
left the whole to set. 

When finished, the break was hardly 
noticeable, and the iron rod in the cen- 
tor made the wobrella stronger thas 
before, C, A. Pease. 


Planing Small Pieces 
of Wood 


ye amall picees of wood are 
hard to work to exact dimensions 
with any kind of a plane. It ts very 
difficult to plane the short and narrow 
edges of such pieces without getting 
the edges either rounded or out of 
truc, for the reason that the weight 
and sive of the plave, no matter how 
amall, is entirely out af proportion to 
the size of the piece worked. It is 
neceseury to clamp each piece securely 
in order-to be able to work tt at all, 
which means considerable work and 
loss of time when all four sides have 
to be worked. 

These difficulties are easily over- 
come by the very simple expedient of 
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A Christmas Corona 
for the Use and Delight of 
All the Family 


oy f “WE of the country’s foremost educators says: “'! 
of have urged parents to buy Coronas for their chil- 
/ dren to use, “The youngsters of this generation seem to 
be poor spellers, and | have made the discovery that 
| the typewriter is the thing to work up interest in and 
| stimulace them to improve their English.” 
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Corona ia fae typewriter of universal utility, Tt goes wherever it 
is wanted—inte mother's. aewing toom, father’s den, Jack"s 
rom, just close it like n book ahd take it savwhere, { you 
go ona trip, lip it into a corner of your ligguge or Gurry it 
nioeyr if ies hancly case. 


Corona retires, when it ian't busy, into a drawer or closet; is in 

atuntly ready for aervice; is so simple that you can learn to use A 
it in twe or three times” prictising; ts astonishingly mugged in | if 
construction, Jt would be hard to pelece a Choristmas pitt that 
the whole family can share with greater pleasure or profit, or 
that will occupy a tore permanent place in the home circle, 


Aub ear focal represeniairor, ¢r teria major Double! 


CORONA TYPEWRITER COMPANY, Insc. 
GKOTON, NEW YORK 


Rrenckes ood ageecics im priecipal cities 
oil opr ie earl 


The Personal Writin ‘Machine 


-fold it up- take it with you- typewrite anyw. 1ere 


(Corona welgies but p 
Life tere Bln ace. peed 
Poke Op gag? Whee nok 
imay; travels where joo 
iar, gerom you un the 
instant, Buggedly bem, 
2 gimgle in moereée, alae 
* kamly, netvor obfmigive, 
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Film 


To Save Your Teeth 


All Statements Approved by High Dental Authorities 


It is Film that Ruins Them 


This is why brushed teeth dis- 
color and decay. And why old 
methods of cleaning have proved 
so inadequate. 


Your teeth are covered with a 
slimy film. It clings to them, 
enters crevices and stays. That 
him is the cause of most tooth 
troubles. 


The tooth brush does not end 
it. The ordinary dentifrice does 
not dissolve it. So, month after 
month, that film remains and may 
doa ceaseless damage. 


That film is what discolors — 
not the teeth. It is the basis of 
tartar. It holds food substance 
which ferments and forms acid. 
It holds the acid in contact with 
the teeth to cause decay. 


Millions of germs breed in it. 
They, with tartar, are the chief 
cause of pyorrhea. Also of many 
other troubles. 


Dental science, after years of 
searching, has found a way to 
combat that film. Able authori- 
ties have proved the method by 
many careful tests. And now, 
after years proving, leading 
dentists all over America are urg- 
ing its daily use. 


Now Sent for Home Tests 


For home use this method is 
embodied in a dentifrice called 
Pepsodent. Anda 0-Day Tube 


is sent without charge to anyone 


who asks. 


Pepsodent is based on pepsin, 
the digestant of albumin. The 
hlm is albuminous matter. The 
object of Pepsodent is to dissolve 
it, then to day by day combat it. 


The way seems simple, but for 
long pepsin seem impossible, 
Tt must be activated, and the 
usual agent is an acid harmful to 
the teeth. But science has discov- 
ered a harmless activating method. 
And millions of teeth are now 
cleaned daily in this efficient way. 


Let a ten-day test show what 
this new way means. The results 
are important, both to you and 
yours, Compare them with results 
of old-time methods and you will 
then know what is best. 


Cut out the coupon now so you 
won t forget. 


PAT. OFF. . 


Pépsadéen 


REG, U.S. 


The New-Day Dentifrice 
Now advised by leading dentists everywhere 


PRUE LT LL TUN NY TT TANNA PN NT ON eA NA A 


Ten-Day Tube Free 


THE PEPSODENT COMPANY, 
Dept. 899, 11045. Wabash Ave., Chicago, Il. 


Mail (0-Day Tube of Pepaodent ta 
oerme ... ese re eee cars 


Address ..-.---,--5- 


See What It Does 


Get this 10-Day Tube. Note 

ow clean the teeth feel after 
using. Mark the absence of the 
slimy film. Sse how teeth whiten 
as the fixed film disappears. Learn 
what clean teeth mean. 


| cles. 


reversing the process of planing, and 
adopting, after a fashion, the principle 
of the machine planer, by which, in- 
atemd of the plane moving over the 
wood, the wood is dragged over the 
plane. : 

All that is necessary 1s aimply to 
clamp the plane securely in the bench- 
vise with the cutter facing the operaten, 
and to push the pieces « f wood across 
it. of care is taken to have the cutter 
very sharp and to have it set rather 
fine, it will be found that this method 
BLOCK gives excellent 
resulta. The 
Piece to be 
worked being 
always in direct 
touch with the 

rs fingers and salen 

The piece tobe worked In alght while 

uponisalwaysaccessible the plane 1s 

solid, quick and 

easy work is made of truing up the 
pieces, 

If the pieces are so small or so thin 
as to present an insufficiently secure 
finger-hold, a push-block or handle 
ean easily be made rom o amall block 
of wood of about the width and length 
of the pieces to be worked. To the 
lower edge, near the encl, of this block, 
tack a piece thinner than that to be 
worked. If the handle is laid on the 
work, this little block takes hold of the 
rear end and enables pressure to be ex- 
erted in planing.—HesryY Simon, 


PLANE 
CUTTER 


WIS 


Aiding the Draftsman to 
Determine Centers 


OR the mechanical drafteman 
eames this device by which it is 
easy to find the center of tangent cir- 
It consists of a circular disk of 


GUIDE LINES 
f 


‘oe eet ce ee he oe 


a 


‘PLUNGER 


For locating the center of tangent 
Circles the above dewce will be 
found invaluable to the draftsman 


transparent celluloid about 1-16 in. 
thick. 

A plunger with a needle-point and 
spring is fitted into a tube riveted to 
the center of the disk. The ilustra- 
tion shows the device set on @ piece of 
paper with the outer line tangent to 
the right-angle lines on the paper. 
By pressing on the plunger @ center 1s 
made for the point of the compass. 

This is easy to make and worth its 
weight in gold.— Wiiuiam FARRELL. 


added to the famous line of INDIAN Motocycles, 
[tis entirely new in conception; new in design and 


HE. new INDIAN Seout 14 the latest more! to he 


construction: new in many © Lu pMmernt details. 


Embodying all the skill and experience of motorcycle 
building of the past, it is the motorcycle of the future, 
And, browght within the price range of everybody, it 
ideally meets the great public's demand for a middle- 
welghe sole mown that Posesses the sturdiness ane 
mechanical perfection of its heavier predecessors. 


The mater is of the Powerplus type. Side by side valves 23; inch bore 
and 3410 inch stroke, This gives a piston displacement of 36.35 
tubitinches. It octually delwers [1': hop. Wonderfully quiet, 
unusually flexthle and mavsal ye acest late 


The center of gravity ts so placed that remarkable cose of control 
reeulte. And the weight is so correctly distributed, and the saddle 
position #o low, that the balance is perfect. While the reduction in 
weight makes it 100 pounds lighter than its big brother, the 
[INDIAN Powerplus, nothing has been sacrificed of strength ot 
sturdiness, And no other machine can be operated as cconomically, 
74 miles on o gallon of gasoline. for instance! 

Go and see the complete line at your [NDODLAN dealer's today, Get 
a practical demonstration of the varbous modela. Choose the 
machine beet suited te your own requirements. 


HENDEE MANUFACTURING COMPANY 


Dept. 38, Sprinefield, Mass. 


The Largest Motorcycle Manufacturer in the World 


Write fon 
FREE 
Catalog 
Watel for the details 


of mechanical supue- 


riorites of [INDIAN 


Scout Miadel (3-20 


and Powerplus to be 


published here each 


manth. 


For Sale by Dealers Everywhere 


With Your Worlds Champion’ 
To your fevorite lake or stream or 
country resort—hunting, fishing, or just 
touring—every Sunday isareal vacation 
when you have a Harley-Davidson. 


The whole countryside is yours to 
enjoy, for miles mean just pleasant 
minutes when you ride “The World's 
Champion.” You will ride it to work 
and back every day, skimming past the 
crowds and the street cars; you'll spin 
out into the country ‘most every 
evening after supper, and when Satur- 
day comes—Oh, boy!—over the hills 
and away you go! 


Harley-Davidson 
‘“World’s Champion" 


is the cheapest form of quick travel—40 to 
60 miles on a gallon of gasoline—its cost of 
upkeep, fuel and tires should never bother you. 
Speed? Dependability? Read over the 
record of recent Harley-Davidson triumphs 
on track and road and judge for yourself. 
You appreciate mechanical excellence. Let the 
Harley-Davidson dealer show you the kind of 
workmanship that goes into this motorcycle. 
Ask him about his easy payment plan. 


Harley-Davidson Motor Co. 


Milwaukee, Wisconsin 


Rig Profits in Battery Charging. 
with the HB 32-Battery Charger} 
S150 to $350 CLEAR PROFIT o Month With 
mrllap ep pore hare 


‘an oon reckared 2 
ae fut bn | 2. ue t |-mei 

ceneh. Coster ps nh a 
be Bl, 7 4. 4 
email leretireeest| Pots Tele 
Mines Mer in Voor Grete 


National Champion 


Harley-Davidson 
won 200-mile Na- 
tonal Championship 
at Ascot Speedway, 
Los Angeles, June 
?ind. Won all five 
places. 


Harley-Davidson 
won 200-mile World's 
Championship, Mar. 
ion, Indiana, ‘Sep 
tember Ist. Fin- 


ished firet, second, 
thu ri. 


Harley-Davidson 
holds Three-Flag 
Reoord (Canada ta 
Mexico) for beth 
Heavy and Medium- 
Weight machines. 


Harley-Davidson 
helds New Work to 


We wank every mein Wied ahmed to Weill Gee bor Peer 


cep 


- Grow Soup Greens in the 
Winter Kitchen Garden 


eer kitchen garden sup- 


plies the home with all kinds of 
zoup-greens and herbs, and since if 1s 


You can enjoy the locks of the plant 
and alao eat it when you are hungry 


not dependent upon weather eondi- 
tiona the plants will not be killed by 
the frost. 

The garden consists of a number of 
flower-pots placed on the sill of the 
window, and kept from falling by a 
lath nailed two or three Inches 
above the sill. Each fower-pot must, 
of eourse, be placed on a. saucer—first, 
io protect the sill from dirty spots, 
scratches, and stains caused by mots 
ture, and secondly for irrigating pur- 
poses, These pots can be placed ina 
wincdow-box. 

One pot of each of the following 
herbs will usually be sufficient: thyme, 


lare obeat the j ibrat ing Blectrie Basar. Nom TELE 

where you live, in the city or om the farm, the Elesire | 
tafeiy Resor will solve your wha ving Urebles. 
fi An Ideal Christrmaa Gift for Men 
S|) VIBRATING ELECTRIC RAZOR CO. | 
rll Dept. 137, Omaha, Nebr. 


ae ee 

foe Tk Bere 

RiinnakT DROTHORS COMPANY 
fies BLES Tray. ir 
a te | “ > eer 


Pel dyfre. Sie 


fa 
jean yooth ® 
ht pe st 


When anipping the leaves be sure to cut only 
ene ata time, otherwise the others will die too 


piece of glass +++ just a bit of sand and of salt rx + 
combined, carefully melted, skilfully formed 
and polished —a LENS! —and windows open upon other worlds, too tiny 


exac tly 


or too far away for naked eyesto see, Mar- 
velous instruments come tothe aid of indus- 
try, or play their vieal part in war, on land 
or sea or in the airy old eyes prow young, 
and weak eyes strong—all through these 
wonderful bits of glass called lenses, per- 
fected by science that men may see better 
and farther. 
e 


q The microscope, revealing all around us the swarth- 
ing life of organisms too small to measure— 


@Q The telescope lens, through which dim, distant stars 
draw near, and man explores the age-old mysteries 
of celeatial eveles— 

Q The unerring camera lens, through which our modern 

world writes history in jictures— 


qj The projection lens, which translates stall of mov= 
ing pictures from slide of film to sereen— 
Great ecarchlight mirrora, range-finders, pun-sights, 

S isceulars, perisca pea—the eyes of our Aeet and 
our army — 

@ Ophthalmic (eyeglass) lenses, which correct eye- 
eight, and add te life's richness and comfort— 

@j Precise and delicate instruments, for exact scien- 
the research in many felda, 
These suggest, but fall far short of measuring the 
countless services rendered daily to humanity hy 


the workl"s largest manufacturers of lenste and 
opucal insiniments, 


Write for diteratere on aay efttcal 
productin wich you are interested. 


Bausch & Loate Orrica, Company 
Meters af Eeegli gad Spesfocls Fane, Photo 
fofodd: Lena, Winters, Balopiteens, Sinecwlere, 
en. Regiseeriag ond cdkce Cheticad Jnaframcnhs, 


Rochester, New York 


Hew Yark Chlmge BenPrecclas Waoshingien Leno 


WHY THE MORROW 
HAS A STRAIGHT HUB 


MOST bicycle riders admire the 
large, roomy; straight hub of the 


AE STURDY ;SURE: 
You probably prefer the MORROW because 


ofits pleasing straight and avurdy lines. But you 
don't buy a coaster brake FOR ITS LOOKS. |] 1 qantng surface 4 y-0009.4n.—mech 


You buy} it for W' i AT a r WILL DO. eG : ee a iber fered sais 
1 fom, hore En e 
=  herhe , bg ; : cron heakel z aiserTb pales er ene 
te doits work better han any sig tye of hub, eran n braking ist 
There is more surface dyufae a straight hub, than Beene brace shoes being softer than 
i 1 H i fe, gp aioe 
in a concave hub, and, since the braking power a Ee melee surface, gzip 
ina Moneow is applied to this extra large aver 4. For forward pedaling, the Morrow re 
_ , Se ee ol apes instaniiy and powoecly 
surface of the hub, you have mere draking sarface Tis bol lubed Sou ips bk: 
ina Moasow than in any other coaster brake. > so coasts more easily. 
And as the Moaaow has even a larger braking a e-paper al egal 
surface than in other concave-hub type brakes ey litnesy-r: bntptctiona Adler bys 
this means predter Sraking peter, giving you Gaal bol peitinloc ig pallet tacht ice, 
serer and mere positive control of your bike. 
tha nest ?- ‘Bicycle yo ou | Buy 


ECLIPSE MACHINE COMPANY 
ELMIRA, NEW YORK 


‘Demand the MORROW 0 on 


$3 Drncoth $4 WILL BUY| 


A Besutiful Reconstructed 


yeneus 


oR SEW PAT ALAS WIT @on oF cell 
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Ewery Medern Writing Cerveiinion 

WRITE TODAY Ly tt LUSs TRATED CIRCULAR 
Expluning Try-He bore-You-Huy Flan 

HARRY A. SMITH, 306-718 Morth Wells &., Chicage, Ml. 
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rosemary, sage, lavender, balm, tar- 
ragon and mint. When they are often 


eut, two pots each of parsley and 
chives are desirable. : 

These plants do not require & warm 
place. Usually a cool, frost-free room, 


Different plants for different soupa, 
ali clog: at hand in the window 


where they will receive plenty of light, 
is sufficient for their needs, Should 
some of the plants die off to the roots, 
the pots should be placed in a warm 
window where they will soon aprout. 

Such annual herbs as summer s- 
vory, dill, chervil, basil, ete., should 
not be forgotten. They can be sown 
directly in the pot or the seedings can 
be transplanted.—Ennxrest Bape. 


To Test for Intake Leaks in the 
Automobile Manifold 


OMETIMES the automobile driv- 
er is troubled with poor carbure- 
tion, and, not knowing the real cause, 
invariably places the blame on the 
earburetor, which usually is function- 
ing properly. 
In engines which have the intake 
manifold bolted to the cylinders, a leak 
in the joints may 
occur, due either 
CHINESE ig a defective 
Pps washer ora loose 
bolt. Perhaps 
there may also 
. be a sandhole in 
\ "\ the manifold 
casting. If there 
In cose of leakage at js such a leak, 


any point the amoke will ihe suction 
ine sacked into the engine strokes of the 


pistons cause a certain quantity of ex- 
traneous air to be drawn into the com- 
bustion chamber and become mixed 
with the gasoline as it i drawn in 
from the carburetor, This, of course, 

weakens the mixture. If there is a 
leak, no matter how minute, it may 
Lot located by lighting a piece of punk 
and bringing its smoke in proximity 
with the lea&k—Hteo ENGEL. 


WTAKE 


How Over 100,000 Ford Owners 
Obtained Closed Car Comfort | 


Wherever you go now, you'll find Ford Owners enjoying closed car comfort in the USTUS Limousette. 
In Northern Canada where blizzards and icy winter winds make driving in an open car prohibitive, 


the USTUS Limousette is providing cozy, Limousine luxury. 


In balmy Florida and Southern California, Ford OQemners shut out the dust and min and arrive at 


their destination os fresh and clean as when they left home. 


Small Cost—Easily Operated Used With Standard Cord Top BEE"), coaverted into 


The WSTUS Limousette weighs ony S tod con be 


Ts it any worler that over 100,000 Ford Owners peasise 
fromt and sides, and = 


Agd when Foard Oweere son- 
wider its acreall coat in the face of soaring prices today, ein 
they are thoroughly Gonvinweed of the desirwhi 


the aT WE. Limauacttc® 


Hit af owt 


sutra clear wish, 
with it if om. Bear. 


Features of the USTUS Limousette 
for Fords 
Provides closed car comfort in hoe weather, 
Is combined with stomdard Ford bxdy and top 


withowt alterations. 
Eliminates inconveniences of awkward side 


j a open of closed 
car. Gives clear visien from front or sides 


eam ba 


Al GE it tied i f4f- 
fiettian with Ford bady and top without alberaianma, 


ing thin prracteoal wlility. 
Another desirable fentore of the USTUS Linowette 


ia the ense with which it can be converted into o closed 
of Open cor. 


per me Vight touch operates the roller windows, It 
necessary for the Driver ter bow his seat from 

behind the wheel tbo convert hin ogee 

stanm-proal limcniicc. 


Foard car inia o 


Tt wall pay you to knew more about the USTUS Lamow- 
eetce for Fords. The VETUS Dealer in your town will be 
glad to denvonditnate it advanlagen 


Better sce him promptly of write to your mearest Dis- 
tributor for farther information. 


Orders mast To now fo §Sure om aight esi 
We coomot bulid Linvouwsettes fast enough to moet t 
tremendous demand of Ford Gener. 


DAFOE-EVUSTICE COMPANY, Inc... Manufacturers 


1193 W, Jefferson Ayr. 
Chicage Offices; 35 8. Dearborn 


Distributors 


Fort Worn, Tez 
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The Price is only £46 for Touring Car; 
$30 for Roadster, Ff. o. b. Detroit 


The Defoe-Eustice Company, Inc., also manefactures the fine of USTUS guaranteed, protective canvas covers and USTUS Auto- 


motives apectalties of canvas and imitation feather. 


There is a guaranteed USTUS cover for every purpose. Send for catalog. 
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THE IDEAL chalet FABRIC 


Chase Leatherwe we afFurds og: aa 
I 1 THT. E n ‘The z 


Mead pes | LL 


peel 


Positively weatherproof=fast lin ind er 
=can he enaily Geanaod=economical 


DP 
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Learn in Spare Time to 
be a CIVIL ENGINEER 
Eom $1500 to $5000 Yearly 
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fie for Somes 


Here's a real bargain! 
We have just purchased 1000 


STEEL BODIES 


Built for Overseas Service 


Have passed U.S. Army inspection 
Net Welght 190 Lbs. 


Width inside 50)" 
Length inside #4!5" 
Depth inside 9° 

Bottom reinforced across narrow width 


| with five inverted pressed steel 16 gage 


riveted channels, apot welded. 
Cost the U.S. Government $22 Each 
Chur Price, $ each, i. a. bh. 
while they last 9 .O St. Lensis 
Can be used for a variety of purposes, 
including: 
TRUCK OR TRAILER BODIES 
TRAYS FOR MACHINE PARTS 
TRANSFER AND STORAGE BINS 
MORTAR BOXES AND PANS 
MIXING TRAYS OF ALL KINDS 
SKIPS, SHELVING, ETC., EITC. 
Send us your order quick—today, 
before they are all gone. 


Walter A.Zelnicker Supply Co. 
425 Locust St. Sc. Louls 


Conceal the Ironing-Board 
in a Table 


% TERY little ingenuity is necessary 
to make o& combination lroning= 


board and table from an ordinary 


kitehen ¢able. . 
After securing four amall hinges, re- 
move the top of the table and screw 


| ‘When through ironing, lift the table-cover 


and fold the ironing-board underneath it 


the hinges in place, as shown in the 
Hlustration. This will allow the top of 
the table to swing back. 

Cut the ironing-board the yg 
length to fit inside the table, nncl eet 
the second pair of hinges in place, A 
hinged stand ean be fastened to the 
board so that it will rest on the floor 
and support, the board when in pos- 
tion for ironing. 

Lengths of wood are cleverly placed 
in & manner to conceal the ironing- 
board when it rests beneath the 
table-top. 

Ot course the table acts as part of 
the ironing-board, and the attachment 
must be so constructed that rt will 
present an even surface when the iron 
Is passed over it,— J. W. Moore, 


To Prevent Inked Lines from 
Blotting 

ERE is a wrinkle that will prove 

a great time-saver to draftsmen 

who have to connect up a number of 

points with short lines, suc th as in draw- 
ing a highway cross-section, 

It is usually necessary to allow one 

line to dry be fore another is drawn, in 


CECSS SC ull LEVELS 


TRIGKHGLE im PLACE 


OVE WET LIP = 
eee ga 


No more blotting inked lines if you follow 
thia iden in working on &@ plan 


| order to avoid smearing the wet lines 


of the crawing. 

If a protractor is placed under the 
triangle, the latter may be adjusted 
over the lines just drawn without 
touching them.—Pavnt FEATHERSTON. 


To Owners of 


Is your engine running as smoothly or 
as powerfully as you have the right to 
expect? 


If not, ask yourself whether you have 
played fair with the manufacturer of the 
car you drive. 


Do you always insist that your dealer give 
you AC Spark Plugs when you ask for 
them,—or do you permit him to sell you 
something “just as good’'? 


The manufacturer of your car chose AC 
Spark Plugs as standard equipment because 
he found AC Spark Plugs best suited to 


the needs of his product. 


His choice was the result of exacting tests 
conducted by his chief engineers—tests 
in which all other plugs had the oppor- 
tunity to qualify. 


If your car is listed below you will know 
that its maker has selected AC Spark 
Plugs as standard equipment. 


The manufacturer knows how important 
the proper spark plug is in the successful 
functioning of his engine. Profit by his 
experience; follow his judgment; always 
demand and get AC Spark Plugs. 


No matter what car you drive you can 
secure an AC Spark Plug that has been 
specially designed for it. For there are 
various types of AC Spark Plugs designed 
for every make and style of engine. 


Champion Ignition Company 
FLINT, -Atichigan 


Acne liricks Halle Lie pie win Rese 
Ti ui 


Ace Trucks _‘Trenta Fairmont Rallwar 
Acne Tracks TL Cass T. M. Ga, Fodegal Track 
“cto” Chalmers ee 
cfr athe ritke 
Abrens Fou Fire Trucks chevroder Gary Trucks 
parca lo Frases 3 f(Shics@e Tracks a Light 
Li = . at ti 
Ace’ irecin lark Tractors tr, Be &, Silebors 
ApH Clerelwnd Gi. S0. &. Tracks 
A ene Tract Cele Corasmo-Bernstein 
AtchH * rescies Carnet Trincks 
A eer nm manwealith Caray Deort 
Aueie’ Maunufmectiiring taenestiada Trucks Harkert 
ea Sentimental Pletoars . os 
Avery Tra Trane- Sines Hehe a niiclai 
nate Storl "Heke ‘Trac- banicis Mall Trocks 
bila Harvey Trucks 
Beck. ‘Hawkeye Tricks Deleece Tracks eters 
Fastener Truicicks Detoo: Ligh laynrs 
Flere Tewcks Denby Trecks CC ridin Heccehectl<s linha 
Araddnm Higmond LT Triths Hitpane- bulk 


Halt Trarhare 


Eis idae Ae Strattm Sio- (heb! Trucks 
Howell Tractors 


tor Wheel pPoroeerly [eeige Brochers 
5 crk bit be} Tort 

firncticewoat Trucks 

Ruflata Mittors 

fuich 


air 
Hupranhiia 

Hoartisurt Triscks 
teacher pewethenie Trucks 


4, Pat. So. |, ERR T2T, April id, i 


Daeeenberd honors 
Fatle Trectors 
Filmira 


These manufacturers use BU 


AC-Equipped Cars 


Tie Standard § park 


idan 
Tambo Trucks 


F 
belber Trocks 
IK Lenmom ‘Traucks 
Kot ‘fraeriomrs 
Koehler Tricks 
re riches 
met T pacha 


Latter Light 


ry 
leenaenkl a 
Maorar Trias 
Pel aa Ue ort 
M4 arn 
hiaaorer Tm ke 
Maclon Fire 
Poll: sir og 
Acc. suphILn 1 Sor | 
9 pti pal rucks 


Mate Trittks 
hd weer Eewises 
Minntatelis ’fopors 


200,14 Feb. ba, 1elT, 


‘Tricks | 


MMatcheli 


Mmdine: Kalghr 
Micore lane Trucks 


Pe | af 
helen Trackers 


Rielenn #¢ Le Alin 


Tricks 
leton Trucks 
Pele “TD miu ao 
luklianzl 


Spark Plugs for factory equipment 
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Tides Trucks 
Titan Tracks 
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Von Blerck Motors 
Verrac Sepots 
Vir Tisch 

Wallace Tractors 
Ward La France Trecks 
White 
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Wichita Trucks 
eal Parca 
Waleerine Trectmrs 
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The trade-mark 
on the products 
of Security 


HATEVER the need for 
locks of unquearloned se- 
eutity; whatever the need 

for devices of urility, protection 

and economical operation (typi- 
fied in the Yale Chain Block, Yale 

Door (Closer and “Autometric” 

Carburetor); whatever the de- 

mand for reliability and dependa- 

hility—wherever o- better product 
fora definite purpose is essential 
there you will find “Yale.” 


Built upon definite ideals, the 
continuing accepted leadership 
of this company in its field is 
reflected in every product digni- 
Ged with the trade-mark “Yale.” 


Look forthe trade-mark “Yale™ 
ir is Your guarantee of origin 
and quality. 
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THe tate’ Towne Mra.Ca, 
Mukers of the Yale Lock 


0 East 40ch Street, Neo York Ciry 
Chicago Ciice: 77 Eaat Lake Street 


Canadian Yale & Towne Led, 
Sa Catharines, Chic. 
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When you are in New York ar 
Chicago wsrowr Exhibit Rooms. 
You will be cordially 
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How to Repair a ‘‘Pinched”’ 
Radiator Hose 


RADIATOR hose that has col- 

lapsed because of exeessive heat 
or other conditions is very elnnpele 
to repair, provided you know peak 
Secure a piece of stiff wire, and clamp 
one end of it together with a piece of 
shafting in a vise, Twist the wire 


I have over S65 different t: 
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HEADLIWNES 


I put the sana Power of Egphaais 


late the written word etn t ora = 

tory puta inta the spokes word, 

*"*Just turn the Knob** and 

spp iaslee. 

Two typé_sets always on each sa— 
chine, — 


Pinched radiator hose can be per 
manently repaired in this manner, 
The apring will cause it to inflate again 


tightly around the shaft, pushing 
cach turn dewn firmly on the preced- 
Ing one. In this way make a coil- 
spring several inches longer than the 
“ninched™ portion of the hase, 
Inflate this part of the hose and 
insert the coil-apring, TI will told 
the hose in its original shape andl 
there will be no more collapsing. The 
diameter of the ahafting around which 
the wire ia bent should be amall enough 
to allow the outside diameter of the 
epring to be the insnle diameter ol 
the hose, If it fits the hose snugly it 
will give no trouble. — Davin Baxter. 


Standard “"Writiag Machine" 


I work for kings and Queens. 

1 work for the President of the United 
States. 

I work for the Anthors w le olay UpkOn 
your heart strings at will. 

work for the Clernymen who thnll 
yee With their elocuecnce. 

I work for Big Business Executives—t 
help te extend trade Lo ev ery quarter of 
the Globe, 


[ am a machine, they say, yet I have 


A One-Piece Paper Box that 
: ' an indiv iduality that is siractty perronal. 
Has Many Adva ntares [ “speak” ever language from Eskime 
. | | Inclian to Kata Kana Jopanese. 
UPERIOR to the iwo-plece card- "I pa “ speak?" ai aliy. because | 
board box now in use ts this one- literally mate pour cerning tallk— 
piews folding box invented by H. EF. L iil rin the various apa shove 
i 1 5 ak P : F fs Eisele ¥ Tl Le — iL i 
Os tier fe segs eee || Sota gaan 
Ll by 173 by 24 in. there would be a 


ean do whei I oa Therefore, write = 
day for the story of all the wonders 


saving of one aq uare foot of cardboard. [ perform. 
The forms are stamped from a flat Just aak for this free pamphlet 
piece of cardboard and the boxes “How President Wilson Fright- 


ened the Lords at Midnight" 


Address . 
The Hammond Typewriter Co. 
634 Exst 68th Street New York City 


‘BO WLEGSandKNOCK-KNEES KNEES’ 
_UNSIGHTLY =| | 


R BOOKLET SHOWING FAOTOS 
See OF MEN WITH AND WITHOUT 


i b The Perfect hee Forms 4 


Anew paper box that requires very little 
atofage space; it is made in one piece 


Load: and weeritke diamonds. firil- 
: [ee y paaruntesd forever, Hewnd file, 


a rium z. acid aid fire lie diamonds, Hare oo 
4 Pee aE te Mig ol gg 
= feet b ware one rrriieel it 
ECAR A i see A ara ae 
ol Mn Vimar, ini Lab me clare: | er 
ey iis pas wr 


Sf. Lows, Mo- 


mude upas needed, The flat stamp- 
ings naturally require very little storage 
ayeLee. . 

The glued paper used for sealing 
boxes can be utilized to great aul- 
vantage on this kind of box, for 1t 
prevents the box from coming mpart 
unless it is cormpletely crushed. 
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SIMPLE WIRELESS INSTRUMENTS AND 
HOW TO MAERE THEM. Ao clementary book in 
the principles, cometrection, and use of an are syatem 
of wireless telephony, Tustrated, Pree postpaid 
$.25, Book Department, 225 West 29th Bereet, New 
York City. 
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Catch a Barber Shaving Himself 


ID you ever catch a barber shaving himself? He 
was using the Genco type of razor on himself, just 
as he does on everybody else, wasn't he! 

All professionals shave with razors that can be stropped. 
—— They know that only a freshly stropped blade gives a 
clean, cool shave. 

Anybody Can Strop a GENCO Razor 

It's designed to strop. 

The broad back, concave surface, and slight supporting bulge 
hacking up its edge makeit meet thestrop at just the correct angle. 
A few easy strokes and there it is with a truly business-like edge. 

Save the time and money in shaving thar every barberdoes. Use 
the type of razor that every barber uses. 

Go to your dealer and look at Genco Razors, The dealer will 
show you th aft anyone can sCrOp them, 

perguat dealer hasn't GExco Razors, We will supply YOU. | But 
whether he or we supply you, you're guaranteed shaving satisfac- 
tion, because—“Genco Razors must make good or we will.” 


GENEVA CUTLERY CORPORATION 
47 Cates Avenue Ceneva, New York 
Lert Evclaiee Nanafocterers af Nigh: Grode Ravers ia the Fold 
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Haergenctes 


Take precautions when 


L | 


Lunt? ct ident Occurs, 


The germ is mightier 
than the 
Keep NewSki 


hand and use; 


SW Or ¢ | : 


Th wt 
it prompt- 


ly as directed. 


Prevents Those 
Big Drops 


When you roll up to one 
of the jurnping of places it's 


comforting to know you 
have Garco Asbestos Hrako Lin- 
ing on your brake drums. 


The tough, enduring structure 
of Garnco—specially selected ms- 
bestos; strong, fine wire; pripping 
friction compound —gives to your 
brakes a dopoendability that pots 
confidence in your driving. 


There's o Garco Desler pear yoo, 


General Asbestos & Rubber Co, 
Charleston, 5. C, 
NEW YORK CHICAGO PITTSBURGH 


GARCGO 


BRAKE ILI NING 


A Container that Protects 
Milk from the Cold 


Bi Le provoking to get up on a ek 

L winter morning and find that the milk 
left by the milkman in the early hours 
has either frozen solid or is extending 
an inch beyond the neck of the bottle. 
This has been overcome by a Chicago 
man, who has constricted a tmulk- 
container that will keep the milk at 
the proper temperature for the break- 
fast table. 

The device consists of a woolen box 
divided into two compartments, one 
to hold the milk and the other contain- 
ing two sixtv-watt lamps to furnish 
the required hhegt. The cabinet is 


Re jr are, 


— = 


The electric light contained in the ap- 
paratus keepe the milk from freezing 


further lined with asbestos to aid in 
keeping out the eld. The compart- 
ment holding the milk has a series of 


small grooves in the bottom to permit 


of better circulation of heat aroun 
the bottle. A small glass window in 
the door of the compartment contam- 
ing the lamps enables one to see, with- 
out opening the doar, whether or not 
the lamps are burning, The whole 
apparatus works on much the same 
prinkciple as the refrigerator, the cif- 
ference being the application of heat 
instead of cola. 

When the milkman delivers the milk 
he sinnypaly pushes the button of the 
awitech operating the lamps and goes 
on his way, Ww hen the milk is taken 
out the current is switched off, The 
cost of operating the cabinet is almost 
nelizible.,—Ropent H. Moviron 


The Way to Tell if Your Car 
Is Going to Freeze 


EING the “Weather Man" in my 
city, people often call me up and 
ask, “Will my car freeze up in my 
(ar are tonight! t 
Of courze I can tell what the out- 
door temperature is likely to be; but 
the difference between that and the 
Lom peratire of the interior of a garage 
depends on the construction of the 
building in question. To determine 
exactly what such differences would 
be, I made a sericea of observations, 


by means of a minimum thermometer, | 
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New Ideas 


Where Do You 
Get Them All? 


“Where does Popular 
Science Monthly get all 
those wonderful pictures 
and all those new ideas P” 
That is what everyone asks. 


This issue is typical of each 
of the twelve numbers in 
the year’s subscription of 
Popular Science Monthly. 


A vast amount of new and in- ° 
teresting material will appear 
in Popular Science Monthly in 
1920. You get 4ooo new ideas 
and 4000 pictures, covering all 
the new inventions and discov- 
eries—twelve big, fascinating 
vital books, for only $2.00. 


Popular Science Monthly pre- 
sents the new ideas in inven- 
tions and discoveries vividly, 
briefly, with wond erful illustra- 
tions and in plain English. It 
makes science popular with 
everybody. It makes you think. 


The Man Who Thinks 
Is The Man IJ ho 
Succeeds 


Cut Thia Out 
Me eee eee Cen et Css en 


POPULAR SCIENCE MONTHLY 
225 West 39th St., New York 


Enckaed £2.44) 


Bar Ge Wier fs 


Please som] Popalat Science Memthly 
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Addrers “ne sara 
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Money-Back Cartridges 


U.S. Cartridges are sold with the broadest guarantee 
ever made on ammunition. Itis simply this: If you don’t 
like them, get your money back. 

We have authorized every dealer who carries U. 5. 
Cartridges to refund, on demand. the price of the whole 
box to anyone who doesn’t like them, and returns the 
unused part of the box. 


s)CARTRIDGES 


For all maker of firearme 


There is no .22 Long Rifle cartridge 


as ACCUFAtC at diatances from Si) ta 230 


yards as U. 8, .22 KM. B.A. Long Rite 
Leamok Cartridges. This is 50 more 
yards of accuracy than has litherto been 


possible with .22 rim-fre ammunition, 

Solid bullet for target work, Hollow- 
point bullet for small game. Cost oo 
more, dem for @ copy of The OS. 
Gane Lar Boot — Free, 


UNITED STATES CARTRIDGE COMPANY, 111 Broadway, New York 

General Selling Agesis: National Leal Company, Toston. Badlalo, Cleveland, Chicago, St. Lowls, Cin- 
tinmtl; United Lead Company, New York, Philadelphia; Natinaat Lead snl CK Compan. Pitishurchs 
Janves Boterrtean Lad Co, Rallimoor; American Smelters Securities Co, San Francisco; Pingston-Sealth 
Ares (Co, Winnipes; John Hallam, Lol. Toronta. , 


We make exactly the 
same puarantee with 


You can get your 
pet load in smokeless 


‘or black powder in 


The Black Shells and 


| your money back if 


you Want it. 
Thousands of shoot- 
ers claim they take 
legs “lead,” ‘shoot 
closer, with The Black 


| Shells because they | 


are as quick as light- 
ning. They are posi- 


tively waterproof too, 
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“The crank handle 
my arm a hard blow, 
but Sloan's Liniment 
end pain {"" 


* 


ADT Pal | 
wae 


Mine 


R the stiffness of long 
continued hours at the 
wheel, “auto leg,” and the 
Peneral soreness attendant 
upon hard ariving, Sloan's 
Liniment is wonderfully 
effective in producing 
prompt, thorough relied, 
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Itehinsonm Felding Hath Tub, Big 
Beller, (Cooete latele, nue plum being, 
litthe water, Waoiplik Lis yy beer 
; folds infia emoall Fell, Full | length 
lathe, far bitiac then tin tubs. Gunsanteod 10 yours. 
Sidaday casily made. Write for {ree tub offer. 


ROBINSON CABINET MPG, 0. 
5138 Factories Building, Ts Bausilcling, peeeen OE — oO. 


Ir on "Cenmat 'N Oo. 
ape 


yyy 1. cack, § 
= » TUEs 
EF terme 

' will eMC AL ON—a 


vie Tee hig oth 
EE: i 


fae Ont rea Liig 
hak lel 


a ok ee rm, | 
Rereer Clits 5, oh PS 


ety iA ii Ml 


eee ae iL 
TMT 


1g ‘ats ithe ini TE ir "a5 


MITT Daa at ety Ther 


iil 
wane 


' a a, 
Ai'ell 


Pal leet 
viiyi tT 


Pay It | 
Wir 


Pe LUPULL ke LP 
shanti anata 


Ea a | 
eal 


" 


kicked back and struck 
I was badly bruised, 
soon relieved the ache 
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penetrates wrthookt rub- 
bing to the afflicted part. 
Brings a comforting tingle 
of warm relief fromallexter- 
nal aches.and pains—Rhew- 
matic Twinges, Scisteca, 
Lumbago, Neuralzia. 
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in two garages in my neighborhood. 
The first observations were taken 


ene a week of rather warm winter 

“ther in a typical frame garage, 
which was not plastered, but boarded 
up with shiplap and siding. On the 
south side of the structure was o large 
tlouble door, which fitted none too 
lightly, on the west a stall door with 


The difference between the outdoor 
temperature and that of a frame 
garage does not vary appreciably 


glass, in its upper half, and on the 
north a amall window. 

The other garage was very warmly 
built, a5 garages go, being ‘of stucco 
nonaist! ing af three coats of cement, 
and eeiled all over inside, ‘The large 
sliding door on the north fitted so 
loosely that snow sifted in one might; 
hut the door on the east and the sm: all 
windows on the south and west fitted 
very well, During the week in which 


SAT MW 


iRSIDE-_ 


ai 
OUTDOORS -"h 


The temperature in a stuceo garage 
was found to average fourteen 
degrees warmer than outdoors 


observations were taken in this garage 
the temperatures were very much 
lower, 

In the frame garage the difference 
varied from half a degree to six de- 
erees warmer insite ihe garage than 
outdoors, with an average of two sarvel 
a half degrees, while in the stuceo ga- 
rage it varied from ten to twenty de- 
cress, or an average of fourteen de- 
crocs warmer.—G. A, LovELAND. 


A Rubber Disk Stopper Will 
Prevent Evaporation 


QO prevent evaporation from 
moisture entering wide-necked 
setew-top bottles, such as show-card 
colors smd library paste are ecldl in, 
the following remedy is suggested: 
Cut a rubber disk out of an old hot- 
water bottle, rubber shoe, or other 
piece of scrap rubber, and insert it in 
place of the e ardboard disk that comes 
in the cover of the container. 
By taking this precaution the con- 
tents of the bottle will be kept in 
perfect, condition, — A. GB, WEarven. 


~ Christmas merry—then keeps a picture 
story of the Christmas merriment. 
EKASTMAN KODAK COMPANY, Rocuesrer, N. ¥., The Kodak City 


P)EPEND on The 
Florsheim Shoe 
in these days of uncer- 
tain values and you 
can be sure of a def- 
nite standard of style, 
quality and comfort. 
Consider the wear, 
not the price per pair. 


Look for the quality |{) 


mark “Florsheim.” 
The Florsheim Shoe 


Company 
CHICAGO, U.S. A, 
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$5,000 Scholarship Offer 


Seniors, Do You Want a $500 Scholarship? 
Read Popular Science Monthly's Conditions 


HESE Scholarships are open to Seniors in all High Schools and Private 
Schools in the United States, as explained below. 

Names of Candidates, giving their school and their home address, must 
be mailed to the Scholarship Committee, Popular Science Monthly, 225 
Weat 39th Street, New York City, by the principal or headmaster of the 
school on or before February 1, 1920. 

The Scholarships will be awarded to the candidates passing highest in the 
examination on the important new scientific inventions and discoveries 
Which have been outlined in the PoruLar Science Monta y's Service Sheeta 
during the current school year. This examination will be given in the candi- 
dates’ own school during the last week in May, 1920. 

Winners of the Scholarships may select any Technical School, College, or 
University that they wish to attend. 

The $5,000 will be divided into ten Scholarships of $500 each. One Scholar- 
ship of $500 will be awarded to one student in each of the following groups 
of States: 


New ENGLAND Grovur: Maine, New Hampshire, Vermont, Massachu- 
setts, Rhode Island, Connecticut. 

New York Group: New York City and State. 

NEW JERSEY AND PENNSYLVANIA GROUP: New Jersey and Pennsylvania. 

MIn-ATLANTIC GROUP: Delaware, Maryland, Virginia, West Virginia, 
Kentucky, Tennessee, 

SOUTH ATLANTIC GROUP: 
Alabama, Florida, Porto Rico. 

GREAT LAKES Grour: Ohio, Indiana, Michigan. 

CENTRAL GROUP: [llinois, Wisconsin, Minnesota. | 

PRAIRIE GrRourP: Towa, Missouri, Kansas, Nebraska, South Dakota, 
North Dakota. 

SOUTH CENTRAL GROUP: 
Texas. 

WESTERN GrouP: Wyoming, Montana, Colorado, New Mexico, Idaho, 
Utah, Arizona, Washington, Oregon, Nevada, California, Hawaiian Islands. 


North Carolina, South Carolina, Georgia, 


Arkansas, Mississippi, Louisiana, Oklahoma, 


Nature of the Examination. The examination will be based on the topics 
in the Teachers’ Service Sheets of PoPpuLAR Science MONTHLY for the 
months of December, 1919, to and including June, 1920. 

The questions will be prepared by a committee of well-known educators 
who will determine the winners from the answers sent in by the various 
candidates. 

The candidate passing highest in the examination in his group will be 
declared the winner of the $500 scholarship for that group. 

The examination papers will be sent to the Principal of each school in 
which pupils are to compete. The papers will be sent in a sealed envelope, 
which must be opened in the presence of the candidates. 

The Principal of a school whose pupils are contestants will be required 
to make a signed declaration that, to the best of his knowledge and belief, 
the conditions of holding the examination were fully carried out, and that 
none of the candidates received any aid in answering any of the questions. 

The purpose in giving these scholarships is to popularize science in our 
schools by encouraging the students to apply their class-room work to the 
practical problems of the outside world. 

The POPULAR SCIENCE MONTHLY reserves the right to publish the answers 
together with the names and photographs of the winners of these Scholar- 
ships. 


Scholarship Committee 


Popular Science Monthly 
295 West 39th St., New York 


———— SSS 
HoW TO KARE WIRELES: INSTRUMENTS, 
A littl book thet fully describes the cometruc tion 
of aperk wireless ingstrureents orl opparates, Just 
car? a ag the amoteur, Tlbastrated, Price poat- 

Book Department, Popular Science 
Bench 22% West 39th Street, New Wark City, 
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_ Union Made 


Ver, 


fQEGULAR man-job-overal/s—that's what 

youll call Blue Buckles! You never wore a 

work-rig that struck you right in so many ways 
as do Blue Buckles! 


Blue Buckles, first of all, are cut generously big 
and roomy. That's why they're so comfortable, 
and one reason why they last so long! Oversize 
at the strain-point saves the garment! 

Made by the best Union Workmanship, Blue 
Buckle Over Alls and Coats are perfection from the 
ideal wear-weight indigo-blue denim down to the 
smallest manufacturing detail, 


Blue Buckles are built to give a great service 
job and to make their return to you far exceed 
their cost. 


Jobbers OverAll Co.,Inc., Lynchburg, Va. 


Largest manufacturers 1 
of oneralG in rhe world, 
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Learn to Fill 
BIGGER Shoes! 


N“* matter what kind of work you are 


doing now, a set of these great home 

study books will quickly 
bigger and better paying job, We will send 
any set you select for one week's free ex- 
amination, and if you want to keep them 
you pay only the special reduced price, at 
the rate of 50 cents aweek. This is your 
NOW. Use to make more money—grasp it 

Use these books and a Hetle spare 

time and LEARN TO FILL BIGGER SHOES, 


Pay-Raisins Books 
at iy samo Prices 


com Shee 


Wa PB oo sissssen—— ; aloe i 
Pires x rere Ecas wa remil ins 
Dunya How 1 


Cbertrical atk Hi TA Fa | 


ee eee ase leg * 4 Font] 
Pae..! bie Eonieine a 


cm reper nnn = W.Eo 
ce. re mal a 
2 sod im nein a Mow 2,60 


ies, 2 pictores 
Law waned tid’ Praceioe a tiene 1a ol ae 
Tetephoriy, ata ea Ea ee are TT 
ili Pac 
| =F eeaelidelalniaiiialideeebt ¢ ThEO 


oi cao bieo 


Send t ‘No ele 
Shipped for 7 Days’ Trial 


Write the name of the books you want on 
the coupon and mail it today, We will send the 
books at onee, press coeect 


FE PENSE. 
50c a Week 


f you |e the books, as 
thousands of othe 


goa if wee de. Bo realy to 
meet it vhen it one Sent 
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Show-Window Tire Contest 
Attracted Customers 


PROGRESSIVE and energetic 

tire dealer in a Middle Western 
town made a special effort to attract 
the attention of the public to his line 
of goods. On a display stand in his 
window he rigged up an automobile 
wheel carrying on ita rim the tire be 
sold, By means of a small motor 
and borrowed worm-gear step-down 
mechanism, he was able to reduce the 
apeed of the wheel to about fifty revwo- 
lutions a minute. A round leather 
belt: ran from the pulley of the worm- 
gear to the back hub of the wheel, 
which was dished, then through o slot 
in the floor to the driving mechanism 
below, 

The wheel was rigged to a apeccd- 
ometer with its face hid from the pub- 
lic. A display card announced that a 
new tire would be given to the person 
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This novel tire display for a 
shaw windew will attract ad- 
ditional customers to your store 


who came closest to guessing the read- 
ing of the speedometer at the end of 
the week. 

The number of new customers se 
eured more than paid for the expense 
of the display.— Date Van Horn. 


Why Not Make Your Own 
Solid Alcohol? 


OR household use solid aleohol is 
fast replacing the liquid article, 
as it can be handled without danger 
inanopen container, At present there 
are numerous brands on the market; 
yet none of these are better than that 
which ean be made in the home at a 
eost much less than that of the com- 
mercial article, 

To one pint of denatured aleohol 
add as much stearic acid as will cis- 
solve init while the mixture is gently 
heated. Add a few drops of phenol- 
phthalein solution, mix thoroughly 
With the melt, and add, drop by drop, 
enough of a strong sodium hydroxide 
solution to give the melt a faint pink 
color. Let it cool and harden in a 
fiat pan, and after the mass has so- 
lidified cut into cubes, 
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hee opened sl mod even thing every house. 
owner should haw one. Sent pod pad 
on receipt of 20 cents, three for 50 cents, 
Salem Eoevy Halder free with every key. 
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THE CONSTRUCTION OF SMALL 
ALTERNATING CUREENT MOTORS, 
By A. E. Watson, Profeazor of Electricity, 
Brown University. 

This book contains complete instruction 
for building amall alternating current motors 
inseveral sizes. The designs are in harmony 
@ith the best manufacturers and can be 
worked out by the amateur for making use- 
ful instruments. 

Price postpaid $1.00. Book Department, 
Pepular Scence Monthly, 225 West 39th 


| Street, New York City. 


we AKING awkward 
angles out of the 
early Christmas morn- 
iag atmosphere! 


Tf OW that low-on-luck feeling 
will peel off Ars mind when 
the happy-handout-happens 

Christmas morning; and, his keen 
eye sights the stage all set with the 
pound crystal glass humidor of Prince 
Albert tobacco gowned in the glories 
of a radiant holiday rainbow! Turkey 
takes to the tall timbers compared 
with the all-star-feast yow spread so 
temptingly before his smokeappetite! 
JRINCE ALBERT, for Christ- 
/ mas, lands on a man’s tank-of- 
thanks like a spill-of-snow when the 
sleigh-bells are rusty from lack of 
jingles! P. A. as a man gift is the 
high-sign, the last word, the directest 
route to his comfort, his contentment, 
his smoke-happiness! It's the touch- 
that-lifts-the-lid; that takes the awk- 
ward angles out of the evergreen-and- 
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holly atmosphere and makes the 
whole family on both sides think and 
talk in one language! 


QFOU'LL enjoy seeing jvm fuss 

his old jimmy pipe, all-brimful 
with Prince Albert! Or, petting his 
“rolling his own!” Never was such a 
delightful makin's cigarette as P. A. 
supplies. He can smoke the limit 
with Prince Albert for ff can's dite Ais 
tongue or parch dus throat! Our ex- 
clusive patented process fixes that! 
He'll just want toget thirty-six-smoke- 
hours out of the legal twenty-four, 
that's all! 


ILL his smokecup to overflow- 
fing! Prince Albert is the elad- 
gift, the holiday-hunch that will hum 
him a smoke te-de, te-dum long, leng 
after Christmasis but amerry memory! 


+ TBHLE LEAL 


ees a 


| 
| 
| 


i 2 


JRINCE ALBERT u 
aie sold in Aand- 
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buy fobetcre, 
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Are you tired again this morning? 
NRESTFUL slumber—zest for neither breakfast nor 
work—nothing buta dreary Vislon of a tired day—of 
"T don't know what's come over me.’ 
The steady grind and shocks of work and worry have 
worn out the nerves’ reserve. Short of a complete reat, 
a scientific facd-tonic is the one thing urgently needed 
—and that means Sanatogen. 
"i For, as Sir Gilbert Parker, the stateaman-novelist, 
re | writes: “Sanatogen is a true food-tonic, feeding the 
1 | nerves, increasing the energy and giving fresh vigor 
to the overworked body am | minal,” 

To this statement thousands of brain-workers 
unhesitating ly erro some even going ms far 
it Arnold Be enett, the famoua writer, who ex 
claims, “Ihe tonic effect of Sanategen is simply 
wonderful?” 

In the face of such unparalleled proof can you 

fail to realize that Sanatogen stands 
ready to give hi real h 
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- Wind the Anchor Line of the 
Decoy ona Cleat 


‘HE duck-hunter who has spent 
weary hours unsnarling the wet, 
perhaps icy, anchor lines of his decoys at 
the end of a day of sport will have his 
labors lightened by the device suggested 
herein Instead 
of the usual 
sheet of lend 
tacked to the 
bottem of the 
decoy to make 
it float up 
right on an even 
keel, screw on 
a large galvan- The anchor line is sim- 
ized iron cleat, ply wound on the decoy 
tuch as can be 
bought at any hardware store. As 
each decoy is hauled in, wind the anchor 
line around the cleat, 
In this way the | nes are kept from 
fouling each other, and no untangling 
Is necessary.—C. L. LoTHror, Jn. 


A Concealed Laundry Chute 
with Double Openings 


POW many times have you gone to 
‘the already’ overflowing elothes- 
hamper with your arms full of pieces 
of linen, and tried to stuff them down 
into it, finally throwing them down 
behind the hamper? 

To eliminate this annoyance the 
writer provided a chute, which was in- 
Feniously concealed by a wall seat, 
and he passes the idea along so that 
others may benefit by it. 

The illustration clearly shows the 


Se 
E 


i To f 
] BASEMENT | 


Of course you have seen homes equipped with 
laundry chutes, Why not make your own? 


scheme. A represents a neatly up- 
holstered seat made in one bedroom, 
while B represents a door constructed 
in the adjoining room. This method 
permits he dropping of clothes to the 
eellar from either room. 

Of course the chute was merely a tin 
opening eut through the floor, but it 
serves ita purpose by saving many a long 
walk.—J. W. MOORE, 


The Man Who Wouldni! 
Stay Down 


ges 


— 


= Ta 


BS LF: De Ae oe eae 


He was putting in Se: ‘Koure at monotonous unskilled work. His 
small pay scarcely lasted from one week to the next. Pleasures were few 
and far between and he couldn't save a cent. 


He was down—but he wou/dn't stay there! He saw other men pro- 
moted, and he made up his mind that what they could do 4ze could do. 


Then she found the reason they were promoted 
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was because they had 


special fp aay Be expert knowledge of some one line. So he made up 


his mind that 


was his first step upward. 
gees, 

ours after supper. 
time studying. 


would get that kind of training. 


He marked and mailed to Scranton a coupon like the one below. That | 
(t brought him just the information he was 
for. He found he could get the training he needed right at home 
From that time on he spent part of his spare 


The first reward was not long in coming—an increase in salary. Then came another. 


Then he was made Foreman. 


Now he is Superiniendent with an income that means | 


independence and all the comforts and pleasures that make life worth living. 


It just shows what a man with ambition can do. 
hundreds of thousands who have climbed the same steps 
to success with the help of the International Corre- 
spondence Schools. 


What about you ? 


Are you satisiied merely to hang on where you are 
or would you, too, like to have a real job and real 
money? It's entirely up to you. You don't Aave to 
stay down. You cav climb to the position you want in 
the work you like best. Yes, you can! e I. C. 5. 
is ready and anxious to come to you, wherever you 
are, with the very help you need. 


Surely when you have an opportunity that means 
so much, you can't afford to let another priceless hour 
pass without at least finding out about it. And the way 
to do that is easy—without cost, without obligating 
yourself in any way, mark and mail this coupon. + 
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And this man is only one out of . 
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What One Father 


Moe bacd fie Te aaile- far ib 
wid wor Kepotarsice, 


Learned Jast Christmas 


“Deo you know—you fathers and moth- 
ere—actually HOW much that boy of 
yours want a bicycle? Let me tell you. 


“T'm a father ond MY bey wanted a bi- 
epcle. But like many fathers, | kept put- 
ting hies off from Chngtmas to Chrigtmas, 


“Finally, LAST Chrittmas | bought hin 
a bicycle—anel | wish you could have seen 
that youngster Chridtmas morning. 
“There in the middle of the room dood 
hia new ‘Dayfon bike—bright and shin. 
ing. And so were his eyes. 

"He walked around it—atudying ita de- 
lights from every angle—and ied Enling nace 
once at every step. And forgetful ok 
everything and everybody—lost in his 
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A clear nose and throat will make 
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industries use Luden's the year 
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delight—I] heard him saying te hinseelf— 

over and overt 

" "It's almost too rood to be trus—too 

good to be true “ind | won't have to beor- 

row rides on jimmy sa bike any more—or 

get off whenever he tells me tal" 

“LT thought | knew how much o boy 

wanted a biercle—but | NEVER | knew 

until that nae gi gia 2 a aid 
E TE t 

oF hat hed REALIZED the tone ings 

that besiege a boy's heart— ara 

him THAT happy before.” 
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The Saw-Tooth Platform 
Has Advantages 


N idle truck earns no dividends. 

kos That isa very clear proposition, 
thoroughly understood by anybody en- 
gaged in transportation. Hence the 
mad rush to keep the trucks in motion. 
Any plan for increasing the number of 
trips is valuable, 

Of such a nature is the saw-tooth 
platform shown in the accompanying 


With this type of platform for loading and un- 
loading trucks, trafhe conmpestion is eliminated 


illustration. A vehiele can baste inte 
one of the saw-tooth sections and load or 
unload from the side or the rear very 
quickly. A single article can be removed 
or adjusted conveniently without un- 
duly disturbing the rest of the load. 
The form of construction is particularly 
desirable at depots and warehouses. 

Among the advantages are a large 
platform space and a minimum ob- 
struction of the roadway by the vehicle. 
Then, too, the assignment of a parti- 
cular space for each vehicle brings order 
out of chaos and expedites transporta- 
tion. In this way congestion of traffic 
at freight-yards and express centers can 
be avolded or greatly diminished. Any 
plan that tends to accomplish such a 
laudable purpose is well worth a cure- 
ful consideration.—H. ©. RIDGELY. 


Turning a Pipe with an 
Ordinary Wrench 


on arriving 
at an important 
job, found that 
he had forgotten 
his atillaon 
wrench and that 
the work netes- 


Two HALES or 


BPUT BOLT 
aitated removing ‘The ordinary wrench 
a pipe to get at will turn a pipe 
the seat of the with this contrivance 


trouble. 

Being an ingenious young man, he 
immediately hit upon a solution. Ask- 
ing the house-owner for a bolt, he 
sawed it lengthwise and inserted the 
halves between the jaws of his monkey- 
wrench. He then clamped this con- 
trivance to the pipe and easily un- 
screwed it.—WiILLIAM FP, LANGREICH. 


Loose Leaf—Always Up to 


out of date. They do not show the 

results of the greatest war in history— 
the vast chiunges that hove swept over the face 
of three continents, redistrilmiting millions of 
equare miles of territory establishing new 
mations—lrawing new boundary liwes—revo- 
lutionizing the destinies of people. 

Now a wonderful new bird of atlas is 
ready for you—an atlas that keeps pace 
with the world! Iresh from the press 
comes the NEW WORLD Loose-Lenf 
ATLAS, asuperb new collection of maps 
that is ap fe dafe now and that can be 
teejat up = date in the future. [t is Goose 
(eas, and itis provided with continuous 
Map Bervioc that supplices new, revised 
maps whenever changesoocuranyw here, 

Here is ihe atlas you have been waitin 
for—here are three hundred and fifty pages 
finely engraved, large-senle, full-eolor coape 
and indexes that show the whale ray world cil 
today with all the recent changes in every 
country. This great new work constitutes a 
source of timely geographical knowledge—a 
wealth of authoritative information. 

Each day, as you read your newspaper, as 
vou tall with well informed ha mole aheut 
national and international affairs, aa you fal- 
low the course of commerce at home and 

abroad, you will apprecinte the value of the 
NEW WORLD Loose-Leaf ATLAS. You 
will turn to it, just as you turn bo yvour 
dictionary and encycloper ia, to obtain exact 
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Map Service Free for 
The NEW WORLD Leosc-Laaf ATLAS will be kept 
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The New Atlas You 
Need Now 
The Last Atlas You 
Need Ever Buy 
ou need no longer be 
Without in ap-fedale alas 
nid you need nol wit 
until additional setthe- 
mente have been made in 
the map, for this new kind 
of ath keeps pace with 
the worki—shows chan 
in the map whenever andl 
wherever they oreur, 
If the world never 
changed no athe would 
ever prow out of date, 
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World to Undergo 
Many Changes 


Eaven pow, alter all the changes that have 
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ennitil bee kept 1g te alate woless pravissan is 
fil: Peer (Win eats. 

Fithnriiie fee mk be weyH? qt muuny lyvenel- 
ary lines. dedeticrmbnacion tay britige 
aboat drastic changes. Porhape eren an entire 
econtinent may be divorced from ita present rule. 

tan foretell all that will 
take plaice in the next year or 
put 


Two Years 


toa cover all 
rt of the 
naerted im 
the old mape, 
never go out of date, 


in, ev 


CCT TET TT TT TTT Te Te Tea 


Do You Know— 


Where upper Silesin ielocated, whoes 
all infttee te Germany or Poland int toa 
elermifed plebiscite, ame wh 
rie rape ge rae desperate ef 

forte to retain this territery? 


__ reve Ele Hew Poland « on the 
and why ite geographical pc ition 
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ho 7 has been disposed of by the 
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Where Fiore is located and why ita 
filuakion & iE ao important to 
ne that the post D’Annunzio seized 

oe town? 

What the boundarise are of the new 
Kations of Juporlavia and Crechoels- 
vaekin and how the Populations are 
cometituted racially? 
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But with the rapid march of current eventa 
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Even the NEW WORLT) ATLAS would 
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atlaa. 


A Splendid Christmas Gift 


i soma ak distinedive ated truly 


weluile, ‘thu EW WOKLO Lowt-Leaf ATLA 
le a hhagay atigantat bon. Samply ini! the ciruipeats dior 
eenuyplebe ry prt betes 


Mail this Coupon for Interesting Booklet 


SS piadue here is fur too limited to give an adequate iden of what the NEW WORLD Lonas- 


Leaf ATLAS if and all that it contain 
dent, the ceonomist, the business man 
t ler: whale fnacitia ting atory’. 
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of the valuable special features ib offers to the stu- 
rake handsome booklet has been prepared which tella 


lt ia profusely illustrated and i full of interesting facta, 
Win wall plally ees we & Dopa of | Bee pint FPaen With the Woeld™ without anv cost of obligation on vuur 


art. Simply mail the cougar 
low: orapost coml, aod we 
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Learn Drafting 


Employers everywhere are looking 
for skilled draftsmen, They are offering 
good salaries to start with splendid 
chance for advancement, 


Drafting offers exceptional opportu- 
Hities to a young man because drafting 
itself not only commands goo" pay, but 
it is the first step toward success in 
Nlechanical or Structural Engineering 
or Architecture. And drafting is just 
the kind of work a boy likes to do. 
There is an easy delightful way in 
which you can learn night at home in 
spare time, For 28 years the Inter- 
national Correspondence Schools have 
been giving boys just the training they 
need for success in Drafting and more 
than 200 other subjects. “Whousands of 
boys have stepped into good positions 
through I, C. &. help, but never were 
opportunities so great as now. 


Let the I. C. S. help yew. Choose 
the work you like best in the coupon, 
then mark and mail it, This doesn't 
obligate you in the least and will bring 
you Information that may start you on a 
succeséful career, ‘This is your chance. 
Don't lec it slip by. Wlark and mail 
this coupon now, 
==TEAR OUT HERE= 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX Tel SCRANTON, PA. 
Explain without obligntiog me, how Lean quality far 
the position, or in the subject, tefure which [ mark 3 

ELECTHEN AL FSO Ren ALIS MAP SE 


Blectrle Dick! ap ome Een, nbs LATIRIAG 

Electric WW irin uli Treanor 

rte eg — re | show tard Writer 

nn F 

Bera ieul, RACINE Rallecad ‘T relscman 

Berbeeirel iFrafisean Laeiee DATEL oo 
Ine earth Car rd 

Pe alan tah Nehcrk KF FE 


R 
Slroge¢ragher gad Teplei 
tin Fok, dreoogiani 
HAFFIC ALAS ACER 
be ad, ar kM Kt 


Ballway Arce nudauca 


aration rca KUNE (commercial Law 
iva fen | eee 
a t T: 
AK it Tr. Va a oe het he ris 
racier gad Feller Mahon 
beridicciorsl fesliames, CVE SUA VICE 
Concrees. arene Hatiwey Mail Clerk 
Gereche ral & LC TOM LE OP Ea TG 
FLU ABISe We] hr nrarise case He pairing 
Alen! Woorker Ravheatlen paalah 
alg = acer in? va jail anid? LTCEE Vreaeh 
CHEMIST nly Baleiog UE 
Namr. 
Present 
Qhocu pation 
treet 
SU cc 
Ci S La be 


Ae ee To ml 
fintiveieatheted Paeraett canna ay bls, Mastreai, wean’ 


Here Is a Safety Pull for 
Electric Switches 
EW people, especially busy house- 
keepers, seem to accord the electric 
lighting system a proper amount of 


reapect. The writer haa heard of in- 
stances of death, and a number of 
Switcn Boe eariots burns, 
resulting from 


exrelossness in 
hurried attempts 
to pull the main 


switth in the 
dark. 
Since the 


switeh-block is 
usually enclosed, 
with access 
through a small 
door, the illus- 
tration shows a 
method of pull- 
ing the switch 
from outside 
which cannot shock the person op- 
erating it.—Rov H. Poston. 


The Hairpin as a Lock for 
the Automobile 


HE lock shown in the illustration 
consists of a amall piece of thin 
fiber, two brass collar buttons placed 
in the holes made in the fiber strip and 
used as binding-posts, and a hairpin 
utilized as the socket awitch. <An 
automobile equipped with this switch 
is burglar-proof (in so far as the switch 
is concerned) and the contrivance 
takes only a few minutes to make, 
Procure a piece of very thin fiber 
about 2 in. long, 24 in. wide, and !4 in. 
thick, and drill four holes 
in it about the size of a 
eollar = button | head. Then 


No more unex 


pected 
electrical shocks if you 
equip your switch in 
the way shown here 


“BUTTONS 


FROM Coil 


A hairpin, twocollar buttons, and 

a piece of fiber will prevent a thief 

from stealing your automobile 
drill two holes in the dashboard of the 
ear close to the coil-box or in any other 
place preferred by the car-owner. 
These holes are made hairpin size, as 
shown. 

Cut the wire leading to the timer, 
twist three turns of it around the collar- 
button, and place the head of the col!ar- 
button in the hole in the fiber. Do the 
same with the other end of the cut wire, 
and screw the fiber against the two holes 
made for the hairpin. 

When you wish to leave the ear, 
simply pull out the hairpin and conceal 
it. The thief cannot start the car, 
because he will probably overlook 
these two small holea.—C. C. KLINT. 


To TiMebe 


i SAVE 40% | 
70M YOUR TIRES 


iiss: , 
qf 6First Quality" 
4M celaticrotorl trea muvil ‘Tice 
: pean hase in oon mk i os 
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Themes of nor puileted crustoeers are eetti 
rem rates in 7) mle eerie — wi ree ne 
fas flict mabe. 2 Gee Fer Ge BG Bh 
Wao ship GOOD, geblect te inspection, When 
tederings atate if Cilncher, ©. ae 2. EL re 
imine ORDER TOGA - prices § sme i oni 
Foll infermnite oi hageest. Addr 


PHILADELPHIA MOTOR TIRE CO. 
255 A. Bread Street, © PHILADELPHIA, PA. 


Trapper’s Gaide—F REE! 


T faoand Shippers—daon't wait, 
werlin ts tiday for el big improved 


Trappers’ Guide—it's free, The biggest, bees 
work of ita kind=hang the corer on PoE 
wall—it's inl] of color god ectlos —moM0s 
for real outdoor Teen, 


Complete lists of traps and trape 
per's supplies al lowest 
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“DONT Si SHOUT” 


‘ 1 can ear noe xa 


The Morley Phone for the 


DEAF 


1." roe handed eT SaaS 


THE THE MORLEY Co., Dept. 727, Perry Bidg., Phila. 
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GET OUR : 3 
sc 300" i 4 


sal Sj - Build a Closet in That ms 
wee. Unsightly Hole 


FINGE conversion of a kitehen into a 
BE. dining-room frequently leaves open- 


ned ings not easily filled in the readjustment. 

. ol A Washington, D, C., woman, while 
making such a transformation, discov- | 
ered an unsightly aperture in the wall 


where formerly a bricked-in cooking Nate Five 
range had been located. Se 
Curtains temporarily hid the unpre- Retweas 
sentable hole in the wall until the in- Saal Gears 
ventive mind of a roomer in the house , 
planned a homemade closet for china. 
Preparatory to the installation of the 
closet, the opening was painted white tg \ 
\ 
4 
A, 
\ | 
uf Ube whele house with an " 
npewid, alianet, piprioa Pure 4 
ur rain im 
eat | 
; in, 
for Et bexag 
(feet) We Guarantee Our 2 
ioe. Every Product 
4576.36K Cctince Crone Awe, , Chicaga, lil. 4 F 
match the other woodwork inthe room. | |” A rapidly-drilled 
* ; 7 5 ba! P i 
Men Without Previous Experience Can Then the opening was furnished with ~ hole.with atehe li 
RE ye c-aa white shelves and glass doors on hinges “ we ip 
Get Into a Very Profitable, Fast were fitted in, i 
ie ris 7 “= a5 = — - - 
7 ; Hotisewi ves confronted by a Bimilar . % pie : | 
i] 3 fe coed BY i 
Growing Business problem can duplicate the achievement | P@==— 
Everyone makes money in the TIRE by assembling the following material: = i | 
Ha per iarmaia cd tacts Profits Five shelves &4 in, thick, 10 in. wide Che owner of a “VYANKEE?® Batchee 
10S; or more, Smallinvesiment. We and 41< ft logue two el cS ie Hand: Eitll No. eda: comnes: ta rece 
the titoneera in Ue ee Seo Tt. long; two glass doors 2 ft. | sant eso T33O, Goines to regare 
the dry erp Pid mia pad wide and 6 ft. high; two knobs for it with a pride that is close to the aifee- 
“ coors; two pair of hinges: one lock: Flom Tete tor a faithful friend. With its 
Vee ae one dozen cut screw hangers: one Ove different adjustments you can do 
- board 14 in. by 12 in. by Fi ft. for the work yo i'd iat think of attempting 
top of closet; four boards 1 in, thick, with any drill but a “YANKEE.” 
TREN TIREREPAnGNE Sia: | | 8 1m. wide, and 5 ft. long for the sides; | | Tiisk of the possibilities of the 
be 3 J Gliers have beset Suicessful 50 faa you two boards 1 in. thick, * in. wide, and Dot LE Ratchet in craiped ipuice. 
Webte today for full particulars. 5 ft. long to hold the doors; and 50 ft. Che ‘lightest movement of the crank | 
; i of molding.—S. R, WINTERS. PR taidifer direction git C6 OOD Tuwows foxp- | 


| ape drive Boel drills a5 randy aa if | 
I i ™ | 


Heating F 1 and Water for fall turn of tha crank eden ld be inade, 


Chilled Cattle *VANK EE” 
F it is located near a windmill or a - eae 
storage-tank, this homemade heater | | Aatchet Hand Drill No. 1334 
ean easily be filled with water. The 
water ig eid quickly with fuel such 
as ¢ornst i, Straw, icons, | aa" a 
Te elton W, orncobs, or PRICE 4.45 
, Pumpkins a potatoes help to fatten | Your Teesler Cam Supply Vu 
the stock,jand ground feed may be | _ Frite far fre" FANEEE" Feel Tish oheca 
cooked by pouring scalding hot water "Tan weee Tas fi ation a i dlascrarin 
on the meal in Bintrcla and Hien covering riley wat ay dealing. bovieg, doppler aud driping 
| the barrela with old blankets or carpets 
to keep the steam in and to cook the 
| feed slowly and thoroughly, 
; VR A‘light fire will take the chill from 
gece. Ci i ice water and the heater may be utilized 
TRIAL, rT Geer. | for other things, when cooking is de- 
sired. It is made as follows: 
Make a frame of 2-by-8 in. pine, 7 ft. 
long and 27 in. wide. Put a bottem on 


Eeupih, pols in, + Irrgaf. za itera 


we oo tion amd itarohing 


Worth Brow. Alife. Co. Philadelphia 


Seen Te a a ee er ee oe OE ee ee ee 


it of No. 18 galvanized iron, allowing it 
| to project on each side and about 14 in. 
at one end in order to attach a stove- 
pipe fitting. Spike the frame together, 
and cover the corners with sae tin to 


“When Johnny 
has the Croup 


That's a couch with a 
croupy rattle, so hurry for 
the Musterole and rub it in 
right over the chest and 
neck. How it will tingle 
at first and then grow ever 
£0 cool, And how it will 
reach in and etrate right 
to the apt It will 

the 


ARG BES ue 


As the days go by 
you will develop a cer- 
tain attachment for 


your Dixon's Eldorado. sipate al stuffy con- 
Unconsciously at pean pre causes that 
first, and then con- cking cough. 


aciously, you will find 
yourself selecting it 


Why shouldn't d- 
mother swear by Musterole 


a A a, ! oa Fie wll 


ope ane on dude The heater will burn cornstalles for colds and COUEDAT ae 
“o corncobs, or brushwood and it “good as fhat was in the 
With the first towch oe will cook any kind of cattle food das fhat was in the 
of pencil to paper you a | | days. And the explana- 
will realize that here 1a | prevent leaking. Attach the bottom | fion i is this: 
a pencil that fits your . | 6) | with two rows of nails, Musterole is made of oil of 
hand and your work 2 Make a fireplace on the ground of - apices io a spt as 
better than any other | stone and clay or brick and cement 2 ft. pr nicracns aa porate ate own 
you have ever used. © [||| wide by 3 ft. long and 18 in. high. Pile io the pert are ie gececates He 
Tell usthe kindof | | updirt Lit. high and 4ft.longat theend of the congestion. Yet Musterole 


will not blister. Musterole 
the contrary, feels delightfully 
cool a few seconds after you 
apply it. 

Try Musterole for Bobby and 
Helen and Dorothy's croup—and 

your own cough, too. Try it 
for rheumatiam—it's a regular 
router out of all congestions. 
Alwaye keep a jar handy, 


the fireplace fora flue, and put stone on 
the ground the same length as the piece 
of galvanized iron mentioned above, 
Place the tank on this foundation and 
| bankitupwithdirt. In cutting the hole 
for the stovepipe, turn up strips of the 
DIYVON'S tig 1 | iron for a collar, then drive an iron rod 
FlpopapO ra through the sheet-iron into the ground. 
nates : an "I | Puton two lengtha of stovepipe and wire 
ee deny et | 3 \| | itfasttothisrod. Another piece of sheet- 
Made ine? Leads = | iron should be set up before the fireplace 
oud pe anaionance +3 to control the draft and keep the fire 
constant.—S¥YLVANUS VAN AKEN. 


A Portable Loading-Chute 
for Live Stock 

NE of the most useful things that 
can be inelucded in the equipment 
| of a live-stock farm is a portable load- 
| JOSEPH DIXON CRUCIBLE CO, ing-chute. A serviceable chute of this 
Pencil Dept. 120-J, Jersey City, N, J. kind may be built on the front bolster 
Ce nicidhiave Listy detent of an old farm-wagon. If it is framed 
A. i. MacDengall & Co, Led, Toran ' 


work you do, enclosing 
15 cents, and we will 
mail you full-length 
samples worth double 
the money, 


Many doctota and nurses recommend 
Musterole, 


a0c and 6c jare—$2.50 hospital size, 
The Musterole Co,, Cleveland, Ohio 
BETTER THAN A MUSTARD PLASTER 
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"How too Tire Repale Sheop.** 
Re tell iawn ime a ' 
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Cc. A. SHALER CO. 
rl — Waupua, Wisceasin 
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THE OLIVER OF<L.-O4A5 PVANER 
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The portable chute permits cattle to be loaded 


fires to start, mo ns ‘thy pane ie i on freight-cars at an int along the line 
rena, eae relly Bok ing pnd cir J ¥ pe ® 
ni 


one, FiTh ANT & oe ian 


ared beada of dict. Gani 1 a 
| terete Lani s lipetioee = Sit ‘ee | with strong timbers and floored with 
eer fiack Geazacfive. eee ?-inch plank, it will be strong enough 
GUNER QUL-E8 MIRAE A MACHINE E2,, I for any purpose; yet the large wheels 


Ahrens iret tl best pais Me. make it easily portable from one place | 
The Oliver Oil Cas Hirner makes to another—A. A. JEFFREY. 
2 Pals: ol.egudal af lbs.coal 
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To Make a Signal that Warns ° 


of Rain 
ff %FTENTIMES wash hung out on 
the line to dry s thoroughly wet 
all over again by an unexpected rain- 
storm. 

A contrivance to prevent this and 
similar oceurrences may be easily con- 
structed from board, a piece of cloth, 
some copper wire, and a bell and 
battery". 

On a wooden base about 18 inches 
long nail two posts 10 inches high and 
16 inches apart. From these swing a 
sheet of cotton cloth 12 inches long by 


Is tt ging to rain? Den't worry 
about the clothes, for a bell will ring 
when the dropa begin to fall 


S inches wide. Sti wire 1s used to hold 
the cloth straight. 

At one end of the base place a bell 
with ita battery, This is connected 
with the wires in the cloth, the connec- 
tion being in series. When the cloth is 
dry there is, of course, no circuit and 
the bell will not ring. But as soon as 
the cloth becomes wet from the falling 
rain the cireuit is completed and the 
bell rings. 

Such a contrivance need not be con- 
structed all upon one base, The wire 
may be run into the house and the bell 
connected there. 

This device is a boon to chicken- 
raisers who need to be warned of a 
night storm.—F. E, Brimmer. 


Preserving Flowers in Their 
Original Colors 
HERE are several methods of pre- 

B ogserving blossoms in their natural 
form and color. If attention is given to 
details, very good results cun be se 
eured. One method is carried out with 
the use of sand. For this purpose a 
wooden framework is needed. This is 
easily made by knocking the top and 
bottom out of a good sized box about 
seven inches deep. 

Across the bottom of the woodwork, 
just inside the edge, fasten a piece of 
wire netting. If the wire netting is a 
trifle larger than the frame there will 
be a sufficient border to turn round. 
Small naila may be used for fasten- 
ing the netting. <A flat -piece of 


ae | i SLasric war 
——— UNDERWEAR 
GUARANTEE We guarantee Hanes Underwear absolutely 


—every thread, aftitcoh and button. We guarantee fo reforn 
Jour Mmaney or give you a new garment if any seam breaks, 


= — a 


“Hanes”—greatest underwear 
value ever sold at the price! 


ET the big, extra-long-service features of Hanes winter men’s 
Union Suits and Shirts and Drawers fixed in your mind! Go 
over the extra-wear-points brought out inthe diagram circles 

shown in the Union Suit above—guaranteed unbreakable seams ; 
guaranteed tailored collarette that cannot gap: guaranteed elastic 
knit wrist and ankles; guaranteed closed crotch: guaranteed pearl 
buttons sewed on to stay; guaranteed buttonholes that last as long as 
the garment |! 

Such a wealth of underwear value to spread before any man at the 
price! If comfort, warmth, wear and economy mean much to you in 
winter underwear, then buy “Hanes”! Every thread, stitch and 
button is guaranteed! You should immediately check up your dealer 
and get a supply. 

Hanes winter weight Union Suits are standard throughout America 

—standard because of extra wear and standard because their extra 
comfort, fit and perfect workmanship make them exceed in real worth 
any underwear you ever bought at the price | 

Your confidence in Hanes Underwear should be based on the fact 
that every process of manufacture from raw long-staple cotton to the 
perfected garment is under direct Hanes supervision in Hanes 
factories | 


“Hanes” Union Suits for Boys 

All the quality, extra features and perfect workmanship that make Hanes men's 
Union Suite ao univereally popular go rrghtinto Hanes Union Sorts for Bors! We 
have never laid hands on such value in boys’ underwear. Fleeciness and warmth, in 
particular, met parents’ most exacting wishes, plos reinforced buttonfofes that wiil 
nat stretch. 

These siaunch Union Saits stand up against the stiffest wear-service and wash 
service, The elastic knitting and re/nforced strain points allow all sorts of work 
and play freedom. Made in sizes to meet ages between two and simteen years, ‘Two- 
to fourevear sizes hove the drop Seat. 


if your dealer cannot supply you, wrife os immediately. 
P. H. HANES KNITTING CO., Winston-Salem, N. C. 
New York Office, 366 Broadway 


Warning te the Trade— Any gorment offered os “Hones” la o subetivure 
inlesd It bears the Manes label, 
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») | Earned 
5 $2200 
In 


Four Months 
This is Richard A. Oldham |} 
[r | 


r 4 x. H Make $2,500 to $4,000 Per Year 4 
9.) Giving Mew Life to Old Tires & 
A Haywood Tire 5ur- 

geon can do more with old - 

tires than was even dream- 
ed before the war. By the 

| Haywood Method a Haywood 
Tire Surgeon can give 4(5) | 

to 5,000 more miles of new life 

to a tire that two years ago would 
have been thrown on the junk pile. 

And it's easy to learn, 


Stations are Needed 


a Everywhere 
(000,000 tires wearing down every day. By Tire Surgery you ff 
erin repair, rebuild and give new life to tires seemingly all worn out. 
Cuts, gashes, tears, briises, broken fabric, every kind of an wecident that 
can happen to amy tire, inside or out, you con repair and save for long 
service. The chance to make money Is simply wonderful. 


$2,500 to $4,000 a Year is Possible, 


¢ the truth you wouldn't believe it, Youwould , 43 
a eaichen te te truss But you can see what a great field there is es 
4 for Heywood fire Surgery Stations —for this better wo, ar 
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SES om,’ Send Today for My Free Book 
have read il the day 
: 19) NAY ‘r ie poquest,a fascinating 
2 | pot at themby the biay- 
a a 7 ancl Method—how to | 
iM. HAYWOOD, President Sy arte Ee 
HAYWOOD TIRE & EQUIPMENT CQO, . ) = 
LLG? Gapliol Ave. pa He Ha, bind. * Ay a acharge. In 4 


vo 
DEAR SIE: Please send me by return mail you the whale 
free book on the new Haywood ire Su Met *e 
anal the details of your free school of tin repairing. 


@ Haywood Tire ate 


Name ___.. fe Equipment Co. | | 
107 Ganital Ave, 4 
Ad | ” 


Indisnapalls, Indiana 
INEW BENJAMIN.» 


Practical boowuse this course hues 
been compiled by Meyer Both 
Company, the largest, meat widely loomm 


highly paid, intessely Interesting profession. 
We can wecept bub a limited wamber of svodenta 
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Address Home Study Dep. 
MEVER 80TH COLLEGE OF COMMERCIAL ART 
1945 &. Michigan Avera, Chicago, Ul. 
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At all dealers, 50 Ask 
your dealer £uF demonstra- 
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| Paritte-tonst Hepreseniailyes: 
rDONALE & LINFORTH 
Call Midg. San Frasalace 


We Teach Practical 
Commercial Art 


i oe | organization of its kind—a leng established 
, gir in the — ° Bo company of international reputation —proct- i 
4 eal because itembraces the ch fund of experi= 
preg ies i | ence that haamadethemdominantlyauccessful. § 
° A The demand for good commercial art exceeds 
BD the supply. [t's opportunity for pou—in o ff 


Dig he ee eee ee gE gi er a nae 


wood will be required on which to stand 
the frame, with the netting side down. 


Haw to Clean the Sand 


Now secure a quantity of sand. It is 
of the utmost importance that this 
should be absolutely clean. To clean it, 
place the sand in a large bowl, and pour 
water over it until all foreign matter 
has been Washed away. When the sand 
is quite clean, spread it out on a tray to 
dry. The quickest way to do this is to 
piace it in the sunshine or in front of a 

re, 

Almost any kind of flowers may be 
preserved with sand. Those with the 
brightest colored petals give the beat 
results. White blossoms are not so 
satisfactory, coming out a dirty yellow 
eolor. All the flowers should be free 
from rain- or dew-drops. The first 
step is to fill the frame with a layer of 
sand that just covers the wire netting. 
| On this sand spread out the flowers. 


ia ot ' 
4 go aL 


i Thos oT. 
: ae ey } 


Almest any fand of flowers can be 
preserved with sand. The brightest 
enored ones give the best results 


Blooms that are cup-shaped should be 
filled in with sand in order to preserve 
the form. The flowers should not touch 
one another. 
When the sand is covered with 
blooms, cover the flowers with a layer 
of sand. You may then place a fresh 
layer of flowers, treating them in the 
same manner. Sometimes three layers 
of flowers may be worked into the 
frame, but generally speaking the beat 
results sre secured with only two. 
When the frame is full, place it in the 
aun, or on a shelf in a warm dry room. 
) At the end of ten days the flowers may 
be considered to be dry. Lift up the 
frame from the board, and the sand will 
slip through the netting, leaving the 
flowers in a heap. For the first hour or 
ao they will be very brittle and should 
be handled with care. After exposure 
to the air the blogoms soon become 
durable. 


The Sulphur Box 


Very good results may be obtained 
) with the sulphur box. Any strongly 
made deep box will do. In the lower 
part of the box at one end cut an 
‘opening large enough to push a saucer 
‘through. On the piece cut from the 
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box nail another piece half an inch 
wider all round, to be used in closing 
the opening. In the other end of the 
box bore a hole into which a cork may 
be fitted. 

After arranging the flowers, light a 
few lumps of sulphur in a saucer, push 
it into the box, and remove the cork at 
the other end of the box. Leave both 
ends open for a few minutes, then close 
up tightly and leave for twenty-four 
houra. 

This process bleaches the flowers, but 
after a short exposure to the air they 
regain they natural tints. 


fhe War Treaiment 


Another plan that acta very well in 
the case of many flowers is known as 
the wax treatment. The first step is to 
secure a tin or iron pan, and into this 
put a number of chunks of candle-wax, 
taking care not to let any of the wick 
get in. Melt the wax over a fire, and 
then dip the flowers in the liquid, one 
by one, Leave the flower in the wax 
for not more than a moment. Then 
take it out and wave it gently in the 
air. The flower is covered with a thin 
film of wax that keeps out the air and 
prevents decay. —S. LEONARD Bastin. 


To Repair a Crankcase Arm 
without Removing Engine 


yY the following metheal a Ford 
erankease arm, which has been 
broken, may be repaired in an hour's 
time without removing the engine | 
from the ear. 
Hoist the car up to an angle of 46 
degrees by means of blocks attached 
to the wheela on one side. Pack the 


SDE VIEW 
One of those little things that every 
Ford-owner ought ta know about 


END WiEW 


fracture and surrounding parts with 
asbestos packing to prevent their 
being damaged by the excessive heat, 
and weld the arm with an oxyacety- 
lene torch, 

[t is sometimes necessary to jack 
up the crankease before welding in 
order to spring the fractured mem- 
ber into place, but this is an easy 
matter. 

While the accessory market has a 
number of patented devices that serve | 
this same end, the repair herein de- 
scribed answers the purpose and saves 
at otherwise necessary trip to the local 
repair station.— Pau. L. FETHERSTON. 
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‘ores direct to the wearer at one profit. All 
middlemen’s and manufacturing profits are eliminated. By 
this method of marketing our slinea, WL. Douglas gives the 
wearer shoes at the lowest possible cost, 
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shoe values for the money in this country. Theyare the leaders 
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made throughout of the finest leather the market afforda, 
with a style endorsed by the leaders of America's fashion 
centers; they combine quality, style and comfort equal to 
other makes selling at higher prices. 


W.L.Douglas shoes are made by the highest paid, skilled shoe- 
makers, under the direction and supervision of experienced 
men, all working with an honest determination to muke the 
best shoes for the price that money can buy. 
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Helping the Amateur to Use 
Babbitt Metal 

4UPPOSE that you wish to provide 
babbitt bearings for a vertical 
shaft which is to extend between and 
above the bed-plates of a machine. 
Holes EF FE are bored through the 
wooden hed-plates A, The diameter 


of these holes may be 14 in. or more 
PILL BLOCKS 
] 
a i ees ‘ BABBITT 


The molds are made 
of wood and secured 
to each other 
by small nails 


MOLD 003 7D FOR AL 
UBPER AND LONER 
FLANGE (Di 


greater than that of the shaft. Cut 
two wooden blocks from 14-inch board 
and in these blocks saw circular open- 
ings of a diameter to correspond with 
the upper flanged part of the finished 
bearing 0. With small nails, secure 
these blocks C C to the bed-plates. 

Anchor screws F are driven into the 
hed-plates until their heads stand in 
line with the surface of the blocks CC. 
Shape two blocks & B from inch 
material and drill a hole in each block 
the exact diameter of the shaft. Nail 
or clamp these blocks to the bed-plates. 
These form the bottoms of the molds 
and are placed so as to hold the shaft 
in a central position with relation to 
the mold. Nail the lower block on 
first, then the upper one may be care- 
fully adjusted until the shaft is in 
a vertical positjon as determined by 
using the steel square. If, for any 
reason, the molds are not tight at the 
bottom, a little asbestos or putty may 
be tamped in. 

One layer of very thin paper must be 
pasted around the shaft at the points 
where the metal will flow. The shaft 
is first placed in position as shown in 
the illustration, and then the papers 
are wrapped around it. The distance 
between the lower edges of the papers 
must be equal to that between the 
bottom lines of the bed-plates A. 
The shaft is then carefully lowered 
until the papers reach the blocks # A. 

Old type metal may be used for 
babbitt metal. It can be melted in a 
baking-powder can with the edge bent 
to form a lip, and having a wire twisted 
around the can to form a handle. If 
the point where the bearings are located 
is inaecessible for pouring, a V-shaped 
trough may be shaped from heavy 
wrapping paper. Since the--metal © 
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The Drop Hammer in the Factory 


Machinery 


and Inventive Gentus 


Production of the clothes you wear, 
the rood you eat, the modern eddntorts 
of the home, the labor-saving aids for 
the office, the very money you mse, all 
involve the employment of wonderfully 
constructed and productive machinery. 


The immense value of machinery to 
thousands of factories, farms, mines, 
afices, homes —fo fraodreds of differ 
ent and widely diversified indusiries 
tcerywmicrs, cannot be computed. 


New and weful machinery, of tre- 
mendowt intportance to all lines of 
industry is continually being invented, 
patented, protected and put into profit- 
able operation. 


The proper procedure in obtaining a 
patent for an invention is absolutely 
necessary in order that you may realize 
the profits that your ideas may be 
worth, 


To the Man With an Idea 


[ offer a comprehensive, experienced, 
efficient service for his prompt, legal 
protection and the development of his 
proposition. 


Send sketch, or model and deserip- 
tion, for atlvice as to cost, search 
throwsch prior United States patents, 
cic. Preliminary advice ghdly fur- 
fished withowt charge, 


My expenence and familianty with 
various arts frequently enable me to 
accurately advise clients as to probable 
patentability before they go to any 
Cx pense. 


Beaklet of valuable information and 
jorm for properly disclosing your idea, 
free on reesest, write today. 
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TO LEARN HOW TO 


SECURE A PATENT, send for Qur Guide Book, HOW TO 


GET A PATENT, sent Free on request. 
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will give our opinion 
patentable nature. 


RANDOLPH & CO. 
130 F St.,.N.W. Washington, D. C. 


PATENTS | 


I" YOU HAVE AN INVENTION 
which you wish to patent fou can 
write fully and freely to Munn & Co, 
for advice in regard to the best way 
of obtaining protection. Please semi 
skepches of a nede] of Your invention 
and a description of the device, explain= 
iThie its OPCEATEOM, 


as to Its 


AL communications are serecely conte 
dential, Our vast practice, extending | 
over a peniad of seventy veare, enables 
Us in many Cases to ddvise in regard to 

| patentahality without ny €xpense to 
the client. Our Hand-Book on Paten La 
is sent free on request. This explaina 
our methods, terms, ete., in regard to 
Patents, Trade Marka, Foreign 
Patents, etc. 
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MUNN & CO. 
SOLICITORS OF PATENTS 

643 Woolworth Building, New York 

624 F Street, Washington, D. C. 

Tower Building = Chicago, Ill. 


PATENTS PROCURED and 
TRADE-MARKS REGISTERED ——— 
Bishteen Yeara* Experieno. 
Terma on re aT] erik. 

Sortigqliainag ie Patent aoc Tretie ark Toctice eer yey 
ROBB & ROBB, Attorneys at Law 


40 Southern Bldg... 1326 Schofield in a a” 
Washington, D, Claveland, Ohio. 
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Highest References 
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WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washingtoa, D.C. 
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Tells our Terms, Methods, 


Send model or sketch and description of your invention and we 
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PATENTS : 
Trade Marks 


Send sketch or model 
for actual search and 
report. Write for Book- 
let of instructions on 
patent practice and 
procedure. Prompt 
personal service. . 


Geo. P Kimmel. 
Patent Lawyer 
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Best Eesults 


shrinks in cooling, it is best to remove 
the shaft from the castings as soon as 
the metal has hardened, The paper 
wrappings should then be cleared away. 

The molten babbitt Hows around and 
| shrinks 


down upon the screws F, 


Wwe beh 


One layer of a very thin paper must 
be pasted around the shaft at the 
pointa where the metal will How 


“which aaves you the trouble of drilling 


ecrew holes. It is necessary to tighten 
the screws when the metal is cold. 

If the shaft is not to extend beyond 
the lower bed-plate, a metal plate G 
may be aerewed to the bed-plate to 
receive the weight of the shaft. 

Pillow-blocks for a horizontal shaft 
may be made in a similar manner. 
The perspective view shows a pillow- 
block made from wood. The sectional 
view shows a pair of blocks ready to 
receive the molten babbitt. Blocks 
H H are acrewed or clamped to each 
face of the pillow-block J and the metal 
poured through drilled holes at J. 


Two Methods of Protecting 
an Emery Wheel 


{HE illustration shows how a simple 
guard can be constructed for an 
emery wheel. The improvement of . 
this design over the regular style is 
that it can be adjusted ine the kind of 
work to be per- 
formed and also 
reduced as the 
size of the wheel 
diminishes. 
Slots in the 
baseand uprights oo 
of the guards and - 
a winged nut pro- 
vides for prompt The guard is adjusted 
adjustment. in the manner shown 
Another feature found worth while 
is to use a very flexible material as a 
front hang-piece: a thin piece of leather 
or heavy paper will do. While it may 
seem to rest on the wheel when not in 
motion, as soon as the wheel starts to 
revolve, a current of air raises it just 
enough to elear the wheel. It is a 
perfect guard against spurks and small 
particles of ‘steel.—J..C.. GRENDELL, 
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A Homemade Groove-Cutter 
for Oil Bearings 


T sometimes happens that a me- 
chante desires to cut around groove 
In the surface of some metal such as 
brass, aluminum, or other alloy, This 
may be done 
quite readily 
with the sim- 
nle deviee here 
Ilustrated, if 
there is no 
eeciol nomeline 
at hand to do 
this work. 

The device consists merely of a new 
wood-screw soldered] or welded to a 
sort of handle, as shown. ‘The acrew 
18 sclected according to the size of the 
groove to be et. 

To operate, press the serew down on 
the metal and pull it back and forth 
along the line where the groove is to be 
eut. Press it gently at first, inereasing 
the pressure as the metal is seraped 
out. Tf possible set the object to be 
frooved at an angle so that the filings 
will rol] off.—Davin Baxter. 
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fA satisfactory oil 
groove bearing can be 
made with this device 


You Can Start Your Furnace 
with Gas 


UILBDING «a fire in the furnace 
was a difficult task for a certain 
resident of Elkhart, Ind,, until he hit 
upon a novel, yet extremely simple, 
expedient. He hired a plumber to 
insert a three-way knuckle im the gaa- 
pipe, Which ran under the floor and 
above the furnace. To the outlet 
he attached a length of ordinary 
garden hose, 
The lower end of the hose fitted 
over a piece of f-in. pipe, which was 
fattened cut at the end. An ordinary 
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Spraying the coala with flame from the 
Bas-Pipe results in a quick and sure fire 


elop-valve was fitted into this Jead 
section of pipe, The gas streaming 
from the section, when lighted, pro- 
duced a wide, flat flame. This, in- 
serted in the furnace under a pile of 
kindling, created perfect ignition. 

The device did away with the neces- 
sity of kindling, the flame quickly 
Meniting a filling of enal, 

During the fall and spring months, 
when fires are started in the furnace 
just to take the chill off, and are then 
allowed to go out, this idea is exeeed- 
ingly practical.— Curt Suarer. 
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PATENT COPYRIGHTS 


Before disclosing an invention, the inventor should 
write for our blank form “EVIDENCE OF CONCEPTION.” 
This should be signed and witnessed and if returned to wus together 
with model or sketch and description of the invention, we will rive 
Our opinion as to its patentable nature. ; 

Qur Illustrated Guide Book, “HOW TO GBTAIN A PATENT.” 
sent Free on request. Contains full instructions regarding ier 
Vrade-Marks, Foreign Patents, Qur Methods, Terms, and 100 
Mechanical Movements illustrated and deseribed, Articles on Patent 
Practice and Procedure, and Law Points for Inventors. 
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go OF Fire 
1001 Woolworth Bld¢. 136 5. Broad Street Gl4 Empire Bld. 1114 Tacoma Blade. 


Main Offices: T60 Oth Street, WN. W., WASHINGTON, dD, c&. 
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The instrument lod packed up for 
a long trip across rough country 


T is quite possible that radio may 
| soon be called in to make motor- 

truck haulage even more efficient 
than itis. Many factors point in this 
direction, Direction-finders, electron- 
relay sending and receiving apparatus, 
and all the related appliances have been 
marvelously improved within the last 
two or three years. Already they are 
directing the movements of ships at 
sea and in harbors. It is only logical 
to conclude that they have the same 
field for operation in directing the 
travels of fleets of motor trucks on 
land, since motor-trucks travel about, 
and are hard to reach in cases of emer- 
gency, just as are ships. Yet they 
need to be kept filled with “cargoes” 
and at all times routed most efficiently, 
or they lose money —again, Just like 
ships. So the a 
stage ia all set 
for the advent 
of radio in the 
motor-truck field 
at this time. 

Some interest- 
ing experiments 
were recently 
conducted in the 
guburbs of Lon- 
don, England, 
The apparatus 
used was a form 
of the pack and 
wheeled radio set 
developed orig 
inully for use in 
the British army. 
Tube tranamit- 
ting apparatus 
was loaded on a 
truck, and the 
vehicle sent on a 
rambling run 
through London suburbs under sealed 
orders, provided, for the sake of the 
experiment, by the mayor of Colchester. 
Arriving at a spot fixed in the orders, 
the operator on the truck began to send 
out certain radio signals for the benefit 
of direction-finding apparatus in towns 
near by. 

These direction-finders promptly 
showed which way the truck was from 
their respective atations. Their opera- 
tors “radiotelephoned"’ the informa- 
tien to a centrally located control sta- 
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d The buses use a loop aerial affixed to 
the eutside in the manner shown 
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Running Trucks by Radio 
Why not direct your motor trucks like ships? 
By Lloyd E. Darling 


tion, which promptly marked the angles 
qn a map—in much the same way as 
for ships entering harbors, described in 
the POPULAR Science MONTHLY for 
gaptember, (page 116). The lines thus 


The bus operator may call up his home 
office at any moment for instructions 


marked on the 
map all inter- 
sected at one 
point, obviously 
showing the loca- 
tion of the truck 
that had gone off 
and hid itself, 
under the sealed 
orders, 

The control 
atation operator 
then called wp 
the mayor of Col- 
chester (again by 
radiotelephone, 
for the mayor, 
with a party of 
fr. a Bh | 


ui = 
.— 
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Here is the appa- 
ratus from which 
the outfit that wos 
uted on the London 
buses was developed 


engineers and others interested in the 
experiment, were themselves riding 
around in the motor-bus shown in 
the illustrations on these pages) and 
asked the mayor whether the loca- 
tion of the hidden truck, as deter- 
mined by the direction-finding appar- 
atus, wis correct and according to 
what he had specified in the sealed 
orders. He replied that it was, exactly. 
This proved the success of the experi- 
ment. In effect, a truck-owner had been 
able to locate his truck while he was 
riding around in another vehicle, aneven 
greater achievement than one would 
ordinarily be called on to perform. 
American radio men have alreacy 
extensively experimented with radio 


apparatus on trucks, automobiles, lim- 


ousines, and in fact almost every 
wheeled vehicle of the kind. But the 
commercial value of keeping such ap- 


Generator end of pack apparatus. It fits 
en the triped in the illustration below 


paratus permanently on such vehicles 
has not so often been emphasized. 
Doubtless much more such experimenta- 
tion willbe mac einthe immediate future, 

The tests of the English experimenters 
are indicative of a trend of thought 
and a development in progress in all 
countries where both automobiles and 
radio are highly developed. Obviously, 
any good radio apparatus should be 
eapable of producing as good results as 
that illustrated herewith. 


| THE HEART OF THE WIRELESS 


An Amateur 
Station Without 
a Vacuum Tube 
Is Years Behind 

the Times 


MARCONIV.T. 


$7.22 each 


Under agreements recently effected the 
Marconi V. T. is the only vacuum tube, 
or audion, which may be sold to ama- 
teurs, laboratories, 2 schcts of instruction 
ancl experimen Cers, 


An English electron relay. Note that 
the grid resembles a gas mantle 


Many radio students possessing suffi- || 
cient apparatus may be interested in | 
seeing what they can do in the way of 
developing an efficient system for use 
in motor-vehicle service. There ia a 
large future in the line. 

Eventually, of course, this great 
country will be crossed and recrossed 
by a network of permanent roads, | 
Motor-vehicles carrying freight or inter- 
urban passengers will be as common as 
horse-lrawn vehicles are now. Already 
we have made considerable progress 
along this line, especially in the neigh- 
borhood of big cities, But the largest 
problem the owner of a fleet of motor- | 
trucks has is to keep them full at all 
times, and to prevent them from going 
on useless journeys, or from crossing 
and recrossing one another's paths— 
duplicating effort, in other words, and 
half loaded at that. When a centrally 
controlled system of load-dispatching 
if inaugurated, operated by radio, a 
large share of these wastes can be done 
away with. This will mean thousands 
of dollars’ gain to the larger trock- 
OWNErs. 

Thus the owner of the future will be 
able to issue orders to his trucks, diree- 
tions for picking up return loads, in- 
structions as to where to go for repairs 
or gasoline when there is trouble en 
route, or other information of the 
kind 

All of this will speed up resulta im- 
mensely. Radiotelephones work over 
distances of two or three hundred miles 
now With ease. They have, in fact, 
talked as far as from New York to 
Hawaii, for that matter, or from New 
York to the British Isles. Much is 


possible in these coming years. 


The approximate operat- 
ing life of the MARCONI 


Fitming Pat. No, #03684 . , 
biciipcevae Petia c baleen V. T. is 1,500 hours. 


Class I.—Designed for use as 
a detector: operates with plate 
potential of 20 to 60 volts. 


Class I1.—Designed for use 
as an amplifier: plate potentials 
from 60 to 110 volts may be 
applied, 


Tubes in either class may be 
used for detection or amplifica- 
tion, but those of Class I are 
best as detectors, and Class II 
tubes aré superior as amplifiers. 


Standardized Socket $1.50 additional 
.. [iPr 


The Marconi Fesist- 
ance, connected in the cir- 
cuit between the grid and 
the filament ofthe Marconi 
V. T., 1s made in the fol- 
lowing standard sizes: 


la megohm, 1 megohm, 
2 Mmegohms, 4 megohms, 
6 megohms. 


ade . a i , Resistances of any special 
F maaan eraser borate dahil fractional values up toe 6 meg- 
ederad Andio [requencr Mare — .t inicset sciaiitials elms can be supplied, 


Send all remittances with order to COMMERCIAL DEPARTMENT 


MARCONI WIRELESS TELEGRAPH CO. OF AMERICA 


Sole Distributors for De Forest Radio Telephone & Telegraph Coa. 
Room 1668, Woolworth Building - - 233 BROADWAY, NEW YORE 
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Generator load ready for army trans- 
port. Additional horses carn acrial 
and the rest of the paraphernalia 
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Make Old Vacuum Tubes into 
Geissler Glow Lamps 


FACUUM tubes usually last about 

| V a year and a half. Even after 

this good service they need not be 

see n away, for there is a use for 

them that opens up a wide field for ex- 
periment. 

The idea is to make them into a sort 
of Geissler tube by connecting any two 
leads from the bulb (execpt both fila- 
ment leads at the same time) to the 
secondary of a spark-coil, small or 
large. Sines the 
tubes are high- 
ly evacuated, a 
pleasing light 
will be acen in- 
aide the tube, 
Thfferent effeets 
may be had by 
pasting o small 
piece of tinfoil 
about one inch 
ac lare ip about 
the middle of 
the glass an 
connecting One 
eccondary lea 
to this and the 


naturally 
and form 


no habit 


Tubes glow brau- ather to either 
tifully in the dark of the filament 


leads or to the 

plate or grid. Since the plate is near- 
| est the glass, the tube gives most light 
when it is one of the electrodes. 

Instead of tinfoil, a loop or coil of 
one or two turns of bare or insulated 
wire may be wrapped around the tube, 
and the secondary lead connected to 
| the loose end of the wire. If one lead 
is connected to the plate, grid, or fila- 
ment, and the other lend Seeainidler the 
| bulb will light, though not brightly, 
In fact, there are countless experi- 
ments that the live amateur can de- 
vise with this simple bulb and coil 
comMectlon. 

One advent age of the idea 16 that 
even a small 4-inch eoil will run the 
) tube very well, 


An inte resting “a 


Geissler effects 
line of experi- require but a 


ment is to take / simple circuit 
pictures of the th” ce 
light emitted x 

by the tube. 

—————— : The best way 
| | is to take the 
i 90:6 250aMonth Ble dark ih the gi f the bull 
sg nebint the dark and let the glow of the bulb, 
Fs ‘ee Bool Tells How only, re pister onthe plate, The camera 

SIGMAL ENGINEERING should be focused before the lights are 
fa Soni, Beale = ls! turned aff. The bulb should then be 
esleeNESTEs put in operation, and an exposure of 
about seven minutes will be found to 
be correct, though this varies with the 
atrength of light emitted. 

The photograph herewith shows 
some of the various effects produced 
by an old Fleming v: alve of only two 
elements. The picture really docs not 
do justice to the beantitul light pro- 
duced. It is of a weird blue color, sure 


Why Pay Full 

Y PricesforDiamonds | 

i ; igre house here =Purl 
lay ratod eee Pe oe D | 

i? Tens money on dismesds and high: 

F tt ee, Hundred of Samad seer tie 

ee al g hate Ams eerie pl 
‘by custececra Wet 


‘Send for Latest List 


Diamond Loans 


Tr A eritheont obliention ~weniegellats _ 
of amas ng = Sredienlly dicerent i 


Tishtat home, All you need In 6 toS week's 
practical training hore and a band kléet tol, 
iu pepsi grerug aagh ines Arbo, cine 
Farm Tractora and Power 


Learn Easily and Quickly 


We can train any man, young or old, Per- 
gonal training omer same hiaster Mechanic 
Tnatructors 6 who superrion training of 
theasinda of Galdice Mechanica, Newest 
mired bas rposes, come, 2" asses Brae acd at training 


Farposte. Kons City—“Tho 
| Special R Rates Now fulit: PBER 
formation god 15-Deay Trial Oifer F 


Kansas City Auto & Tractor School 
Dept. 777) 06 1th A Lyd, = Caneas Gey, Ma. 


ry free Le beat and at OF, 
pric bedore yaa Perr, Le Doh 
| — titay & Sees. 4787 Coens Hilda, 
Pa Create C, Peitehwrah, Pas 


pen a yal ee ce = 
Mari 


al Be 
att at mda i fie Saat Putte 


eile bexage Baw 


apd ol Signaling, Room 1201, 1810 Wilsos Ave. Chicago 


“SAE=LEARN TELEGRAPHY=jire 


~~ _— MORSE AND WIRELESS—-_—-— 


ij eS ee ee ——=— ee ee 


hel? wens) ifr. mt ghd com, with the weadlertol 
3 TEACH i Oo: JIRSELF pps nrremermal coheartfyl ta 7 phigh Bl seit 
Ue Te es ULB Get and beading Liniversittes, Calieges and Telegraph 
Zehoels, datvlen, Catalog tree. 


OMNBIGRAPH MFG. 00., Dept. H.., 19 Cortlande St., New York. 


fills the whole tube like a firefly glow. 
When taking pictures of this kind, the 
spark-coll and batteries and switeh 
should be placed behind the camera so 
the spark of the vibrator will not take 
in the picture. 

In experimenting with these tubes, 
sometimes one gets a bright blue light 


with a strange Northern Light move-| 
ment going om inside the glass. This] 


is characteristic of Geissler tubes, 
Again, the light is broken oP by a 
aingle beam, brighter than the rest, 


which twirls about between the plates, | 
one end turning on @ fixed spot as an} 


axis, and the other en revolving 
nround the edge of a plate. 

To test this light between the two 
ates, run the bulb steadily for 
twenty-five minutes. At the end of 
that time the glass will retain exactly 
the same heat as at the start. This is 
becouae the light produced ina vacuum 
is somewhere near that great degree of 
perfection, cold light. With certain 
circuits, however, the tube sometimes 
gets hot. Sometimes light from a tube 
is stratified or in bands. This cannot 
be perceived so well with the eye as 


with the camera. —Proe A. Watt.! 


Use a Water Rheostat to 
Control the Filament 


WIRE rheostat of ten or mare} 
olims resistance is ordinarily; 


used te control the temperature of the 
filament in an electron relay or Vacwiiin 
valve. If one is not resdily available, 
however, a rheostat may reacily be 
made of a test-tube, some salt water, 
and ockds aral ers of wire. 

The assembly 
is shown in the 
figure, Pushing 
the glass rod 
down through 
the cork couses 
the liquid to rise 
in height, and 
thus decreases 
the resistance 
between the 
submerged elec- 
trodes, Pushing 
the glass rod 
down, therefore, 
means that the 
filament of the 
eleetron relay 

», Will get brighter. 
east ene ce The water rheo- 

a simple rheostat Rtat Is Inserted! 

In series with the 
battery and the filament. Binding- 
poats on the baseboard make con- 
neetion nay, 

Salt and water will do for the liquid 
In the test-tube. Tons of another sub- 
stance must be present. Salts or an 
acid will provide these, 

The electrodes within the solution 
may be meade of almost any metal, but 
those that do not corrode easily are 
best.— A. A. MacKvsicn. 
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Ridding Radio of Static 


By Greenleaf W. Pickard 


The following article comprises excerpla from a paper, “Slafte Elimination by 
Girectional Heeeplion,”’ delivered recently before the Inatitute of Radio Engineers, 


New Fork. 


Aside from being an experimenier of nole in this field, Afr, Pickard also 


Molds sereral fundamental patents on crystal defectors, and te one of the renal pioneers 


ri the redio art. 


Toward the end of the paper Mr, Pickard tells ‘several facta here- 


fofore wakomen about the workings of the mysterious recetring afafion thal the Nary 


operaled at Otter Chifs, Maine, during the wer. 
ft will be printed in full in the Proceedings of 


inferca! and ralwe fo radio aludents. 


Altogether the paper is of nuch 


lhe natiinte of Radto Engineers shortly,—EpD!Tor. 


HE writer's theory of static might 

i be summed up as follows: Accord- 

ing to the assumed character and loca- 
tion of the discharging masses, static 
waves may be expected to come in on 
the receiving stations from all angles in 
altitude and azimuth, with a maximum 
individual intensity from above, and a 
maximum frequency in the neighbor- 
hood of the horizon. The total dis- 
turbing effect will in general come in 
from points nearer the horizon than the 
zenith, although the altitude of the 
ring of maximum disturbance is in- 
definite. The individual planes oi 
polarization may take all possible 


| angles, but with a preponderance in a 


direction determined by the earth's 
magnetic field. Finally it would seem 
that the most probable static wave 
form was a single highly damped pulse, 
hecause of the low conductivity of the 
discharging masses. 


Like Receiving Light Signals by Day 


According to the above theory, the 
problem of the elimination of static and 
the preservation of the signal consists 
simply of the reception of a wave-train 
originating at all points in altitude and 
azimuth. In a broad sense, there are 
two solutions for this problem, one in- 
volving a separation of signal and static 
based upon their difference in wave 
form, and the other a separation based 


simply on sharply directional reception. 


It is quite clear that if we could 
restrict reception to a small, solid angle, 
including the distant station, there 
would be relatively little static included. 
To use an optical analogy, the problem 


| is esxentially like that of receiving 


monochromatic light signals in full day- 
light. A spectroscope or a filter screen 


would be one solution, and directive 
reception as by a telescope another, but 
beat of all would be a combination of 
the two. In present-day radio commu- 
nication we have already highly de- 
veloped the spectroscopic or filter 
peparation of signal from static, as by 
sharply resonant circuits and beat 
reception. But, although we have had 
two practicable types of sharply direc- 
tional receiving circuits for the past 
twelve years or more, very little use of 
these appears to hove been made until 
quite recently. 


History af Directional Reception 


The first method of obtaining sharply 
directional reception was originally 
suggested by Elihu Thomson in 1899, 
was patented in England by & G. 
Brown in thesame year, was more fully 
distlosged and patented in this country 
by Stone in 1902, was elaborately 
worked out for two, three, and four 
collecting circuits by Braun in 1906, 
and, more recently, Was used by 
Weagant. Two or more separate col- 
lectors are emploved, spaced apart a 
material fraction of a wave-length in 
the line of propagation. These col- 
lecters act upon » common secondary 
circuit in such wise that, when the col- 
leetors are simultaneously affected by 
any disturbance, the currents set up 
therein will arrivein phase at the center 
of the system, and there, by opposed 


‘windings, be placed 180 degrees apart 


in phage in their effect upon the secon- 
dary. Because of this opposition, such 
currents will not affect the detector, 
and no signal will be produced. On the 
other hand, the signal wave, passing 
the collectors successively, will set up 
euyrrents therein which will arrive at the 
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center of the system in an out-of-phase 
relation, and such signal currents will 
add in their effect upon the secondary 
and affect the detector. This is very 
well shown in the Stone patent. 

The writer in 1905 devised a system 
in which two aerials, tuned to the dis- 
tant station and separated on centers 
by some thousands of meters, were 
connected to a common secondary by 
way of phasé-adjusting means, #0 ao that 
the currents were added in the secon- 


Naval receiving apparatus within the isolated 
houses, Otter Cliffs station. Mr. Pickard's 
circuita helped climination of static here 


dary in such phase as to produce the 
maximum signal, This method was 
first published in a patent filed in 1907. 

The particular case discussed in this 
publication involyed two large loop or 
coil aerials, arranged in an east-and- 
west plane for the purpose of trans- 
atlantic reception. These loop aerials 
consisted of long, low rectangles, and 
were tuned to the desired wave-length 
by ingerting series capacity and induc- 
tance. With this system it is possible 
to so adjust the phase relations of the 
currents arriving at the secondary that 
interference or static arriving from any 
particular direction is canceled out inthe 
secondary, and does not affect the detec- 
tor. A furtheradvantage of this system, 
which has recently been pointed out by 
Weagant, is the fact that it has materi- 


ally greater or sharper directional recep- 


tion than any single type of collector. 

The second method of directional 
reception devised by the writer does not 
involye, even for long wave reception, 
such geographical dimensions as the 
other systems. This second method 
consists simply of a closed tuned circuit 
or coil serial, of dimensions small as 
compared with a wave-length. In its 
most effective form, consisting of a coil 
aerial combined with a so-called “open” 
aerial, this method gives true unilateral 
reception. The eoil may be of quite 
amull dimensions, particularly when it 
ig employed simply as a radio compass. 
The first portable radio compass in 
existence Was employed by the writer 
in 1907-1908 for mapping out the wave- 
front around a transmitting station. 
This radio compass consisted of a three- 
turn loop, one meter in diameter, 
shunted by a variable air-condenser and 
a crystal-detector. 

Heretofore the reception chrracteris- 
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ties of aerials have been studied prin- 
cipally, if not exclusively, in the hori- 
zontal plane. Just why radio engineers 
have elected to live in a two-dimensional 
world is rather puzzling. 

[Much valuable technical discussion 
follows at this point which the PoruLar 
ScrieENcCE MONTHLY is unable to re- 
produce because of space limitations.| 


Origin of Otter Cliffs Station 
Shortly after America entered the 


war, a radio station Was built for Mr. | 


Alessandro Fabri at Otter Cliffs, near 
Bar Harbor, Maine. When the station 
was completed Mr. Fabri donated it to 
the Navy, and it was first used as a 
low-spark station. However, it was 
very shortly found that the location 
was an excellent one for transatlantic 
receptions, and this eventually became 
its principal service. 

The summer of 1917 having shown 
that although the Otter Cliffs station 
had excellent signals, it also had over- 
whelming static on occasion, Mr. Fabri 
invited the writer to install directional 
receiving circuits for atatic elimination. 
A elreuit was installed, combining 
open antenna reception with loop or 
coil reception. This was immediately 
found successful. 

Continued use of this circuit at the 
Otter Clifflé station disclosed the fact 
that the earth connection of the open 


antenna was not attached symmetri- | 


eally to the aerial, the result being that 
a certain amount of current in the open 
circuit was flowing directly through the 
loop ahd connected coil, of course 
90 degrees out of phase with the loop 
current. This tended to decrease 
the sharpness of the unilateral recep- 
tion, 

Considering only the horizontal plane 
reception of a simple loop aerial, with a 
eertain unbalanced capacity to ground 
(either by way of unbalanced leads or 
unsymmetrical construction of the loop 
itself), it 1s obvious that the system will 
act as a combination of loop and open 
antenna, with the currents added to- 
gether, not in phase, but in quadrature, 
As a result of this, the currents will add 
together irrespective of their direction, 
with the result that the ideal figure-ol- 
eight reception curve degenerates into 
an hour-glasa-shaped figure. The 
remedy consists in balancing the loop 
to ground, as by a three-plate variable 
condenser. By turning this loop 
through 180 degrees in its own plane, 
so that its terminals come out on top, 
a material advantage resulta in 
direction-finding. 

The combined loop and open circuits 
have been in daily operation, summer 
and winter, over a period of nearly two 
years at Otter Cliffs, and have proved 
consistent performers. During the 
summer of 1918 the Otter Cliffs station 
circuits gave unbroken copying of the 
European stations at times when all 
other Atlantic coast receiving points 
were helpless, 
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The adapter acts as a central switch- 
board where all hook-ups may be tried 


however, all this trouble and loss 
may be avoided, 

To make such a “hook-up adapter’ 
board, mount a number rg elip loinel- 
ing-poets from old dry batteries in the 
manner shown. Bakelite, hard rub- 
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of radio apparatus to this central 
board as indicated in the diagram. 
The connections should be well sol- 
dered] to minimize losses due to loose 
and corrode wires. The wires TEENY 
be led in from below, or in any other 


hook-up ealls for, This may be done 
very speedily, and as quickly torn 
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If one has a collection of old jacks 
from 2a telephone switchboard, these 
may readily be installed in place of the 
clip binding-posts here shown, and 
make evenaneater product. All per- 
manent connections will then be on 
the rear, and the whole board will take 
up much less space. 

Plugin on the various jacks to make 
the temporary connections wanted, 
just as would be done on a telephone F. 
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‘How to Get Music from 
Electric Relays 


ON line of experimentation that 
the average radio student has 
not gone inte thoroughly is the getting 
of musi¢ from el ctron relavs—or, to 
call them by their older name, vacuum 


TUHE he TCH 
BRTERan Gey ee, 


ting music from electron re- 
laysigsimple, To the right of 


ao = * 
aPLand the three relayt here shown, 
; others may be connected, 
using the bottom Ieads. 
tubes. The field is wide, and many 


interesting results can be secured, 

Herewith we present a wiring dis- 
gram prepared for us by Dr. Lee De 
Forest, the inventor of the audion, or 
original three-clectrode electron relay, 
Three or four years ago he did some 
work with the musieal aspect of aud- 
ions, and he finds the circuit here given 
excellent for this work. 

Every worker with electron relays 
knows that under certain conditions 
the tubes make weird noises in the 
receivers. Sometimes these take the 
form of hummings, or whinning, o¢ 
aquealing: again they imitate a dis- 
tant organ, «a violin, or some other 
instrument. 

What is not usually realized is that 
the sounds are controllable; that is, 
instead of these tones sounding at 
random, and according to ne law, it 
is possible to produce them at will and 
aocording to mo cefinite plan. 

In the diagram herewith three elee- 
tron relays, A, 2, and C, are shown. 
Each has the same eireuit. It is to be 
inderstood that other relays with 
identical wiring are to be connected 
to the right of the three shown, and 
to the sume three leads those running 
honzontally across the drawing just 
beneath the row of relays. 

The idea is that each of the relays 
so connected is to be adjusted to give 
a certain pitch, If we have cleven 
relays, that is enough to make oan 
ortave and a half (seven notes to an 
octave), which will be sufficient to play 
all ordinary tunes. If the player de- 
aires “A” to sound from the loud 
apeaker, he depresses the key at A. If 
he wants ““B",) he depresses 8, and so 
on. Hy simply fingering the keys in 
this way, the operator plavs tunes, 
just as he would with one hand on a 
plane, 

To tune the several relays for the 
pitches desired, adjust the variable 
condenser marked “tune for pitch.” 
Of course the particular condenser so 
marked in the drawing only alfects the 
adjacent relay; but the corresponding 
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The circuit required for get- | 
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| pitch produced in each case. 


The “quality” 


condensers in the other cases affect 
their respective tone-producers. A 
slight movement of the condenser 
handle has a marked effect on the 
lt wa 
therefore possible to tune with con- 
siderable accuracy. 

The most remarkable feature about 
the arrangement is, however, 


Dr. Lee De Forest. 


Here he is operating @ 
new form of raciotelephone he has invented. 


It gets its power from ao lampeaocket- 


altering the resistances FR, Ff, Fy, 


that 


| 


and so on, has a marked effect on the | 


quality of the tone each relay produces. 
of a musical note re- 
lates to the number of overtones pres- 


ent; that is, the number of harmonics | 


over and above the fundamental note. 
It is this factor “quality” that enables 
your ear readily to distinguish be- 
tween the notes coming from a piano, 
a Violin, a flute, a whistle, a pipe- 
organ, or any of the other musical 
sound-producers—this even though 
the notes emitted by the several in- 
struments have the same pitch. 

In other words, by sliding the handle 


on the resistance Mf, along in the case 


of relay A, this relay can be made to 


give off a note resembling that from 


} 4 whistle, a violin, an organ, or a 
variety of other instruments—this 
even though the adjustment previous- 


ly given the condenser on the left 
keeps the relay at a certain fixed pitch 
all through the other operations. 


Of course, the quality of the notes | 


emitted by the other relays can be 
altered by changing their respective 
FA resistances also. By mounting all 
the # resistances on one board. und 
connecting them together mechanically 
so they can all be varied together and 
at one time, it is obvious that the 
character of the music emitted by the 
whole apparatus can be altered by a 


single motion of the hand. In this 
way the shift from violin music to 


that of an organ or other instrument 
ean be rapid. 

The question may arise in the minds 
of some as to what would happen if all 
variable condensers shown at the left 


oof each of the electron relays were 


connected together mechanically and 
moved together simultaneously in the 
manner just described for the ease of the 
Ff resistances. Here, in this case, instead 
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of causing a change from violin to other 


music, a far-reaching shift in piteh of }+——- 


the whole instrument results. In con- 


sequence the effect greatly resembles | - 


that produced by sliding one's fingers 
along the strings of a ukelele at the 
same time it is being played. If one 
happens to be producing whistle- or 
calliope-like music at the moment, he 
will get an effect resembling a steam 
siren starting up, or a mocking-bird 
fire whistle, There is no end to the 
results that may be secured by shift- 
ing the condenser levers and the resist- 
ance levers in Various ways. 

, Obviously one can} 
produce this musie with 
but one electron relay 
instead of several, 

though perhaps with 
not so great 
facility. To 
ret a complete 
stale or octave 
from one relay 
It 18 necessary 
to install seven 
or eight fired 
condensers at 
the place marked “tune for piteh" in 
the drawing. These condensers should 
be in parallel but with individual keys 
intervening, so that any one of them 
can be cut in at will, giving the corre- 
sponding pitch. You finger these keys 
to produce the melodies desired. Similar 
keys arranged on parallel resistances at | 
Ft, will alter the character of the music 
regulting—-whether it is to resemble a 
flute, violin, and so on. 

Just because the foregoing circuits 
have produced results there is no reason 
why experimenting will not lead to 
added results. Investigators should 
do much in this line.—L. 1. Danuine, 
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Worth Saving 


JN winding inductance coils for wire- 

lesa use, the amateur is usually at a 
logs to find suitable cardboard tubes, 
These should be saved, so that a num- 
ber will be on hand when needed, 
Ordinary dry-cell covers make good 
tubes. Being 2's in. in diameter, 
they serve almost as well as purchased 
tubes, 

Mailing-tubes are not to be neglected. 
A simple tuning-coil can be made by 
Winding a tatling-tube with a single 
layer of No. 24 double-cotton-covered 


wire, and putting it between two blocks.| - 


One or two sliders, as desired, should be 
arranged to run over this coil. With 
a winding of ten inches on one of these 
tubes, with an average serial, one can 
tune to approximately 1,000 meters, 
which ts aufficient to get many of the 
commercial stations and all amateur 
stations. When using a doubleslider 
coil of this kind with a standard vacu- 
um tube, very good reception often re- 
gults.—PHIur A. WALL. 
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The Depollier Waterproof and Dustproof Strap Watch 
FIELD AND MARINE 
Pagina red LYS, Poe, OF, 

The Depollicer Waterproof Case now adopted by the Signal Corps of the United 
Statea Army for the saving of watch movements purch during the war and 
for future use. Ordinary strap watches were not constructed gf) 

to withstand the wear and tear of field duty. < 
A heat-msulated disk protects the delicate move- 
ment fram the injurious bedy heat of the arm, 
which hos a tendency to dey or gum up the 
watch oul. 

Waterproof Oxidized Case with 14-K Solid 
Gold Disk on = and 15-J Waltham Move- 
ment . 2 $45.00 

Write few Bowker 
JACQUES DEPOLLIER & SON 

Monufactercrs of High Clore Sgpecicttv for Waliam Waoeote 
15 Maiden Lane a New York, N.Y. 
Dwbots Watch Case Company, Established J477 


Stamped U0. S.A: aly for US. Army 
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THE CHEMI 


Mystify Your 
Friends With 
Chemical Magic! 


2, 1: —_ | a 
Pour ten different colored liquids 
from the same plicher of clear water! 
Change wine to water and water to 
pies. Make chemical ice, snow anil fie; 
ftiagic witiag paper ond disappearing ink. 
Voy can diol Whee, cowl li He more, well, 
dieting taeks of chemicn] magic if you have 
i HEMCHAPE, Li a can le fn matcur 
ehrerniet. ton, ofc) feet fools 4 ith id a ler: 
makr ely ‘ic, Rp, inks umd). other thing, ne 
ell a® ain ai hinted of gmueineg, teierretiog 
sin) invective ehemital experiments with 
uur own chensicol laberiory. You can imu 
the princes ol chemitiry ood neal ot mans 
wertud [acta sleet the things you eat, wear orel 
tee mvery clay, 


Get CHEMCRAFT 
for Christmas 


Each outtt compicte In itself: 
CeMiliiias 4 lQFeG Assortment of lua Trt - 
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every trick «anil « fe anak ane Tk. Fer? Cleese] al 
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Radio Can Reach Even 
Submarines 


HE coil fell in the water, and for 

an instant I still heard signals.” 

In this simple manner doea J. A. 
Willoughby, a young investigator in 
the Bureau of Standards, Washington, 
D. C., record the making of a discovery 
which practically revolutionized all 
submarine radio during the war. He 
found out that an underseas boat need 


AGENTS 


New Kerogas Burner 
Makes Any Stove 
A Gas Stove 


Burns Common Coal Oil (Kerosene) 


Sells in 1 Every Home 


Fits Any Stove 
Makes a gaa range out of your old cook 
stove or heater, Easy to inst all—just: shove 


it into the fire box. No trouble to operate 
or keep clean, Jat supply it with fue 


No Coal—No Dust—No Ashes 
Burns Just Like Gas 
Cute down on the housework. No kindling 
|) to cat—no eon] te earry—no ashes to eropty. 
| Justa clean, gas-like flame. Quickly lighted. 
fatal wished pcp by the turn of a valve 
just £ 1k Nees “tate IY jwinber sncl Suu0wer. 


ABSOLUTELY SAFE 


Burns Kerogene (coal- eee 
oil), Can't Explode. (| ee at 

Do away with dangers 
| Chat gasoline Stoyoed. 
The fierogaa @& better sm 
aliogether safe, Fire Pre- 
veotion i better thon Fire 
| Ineurnnoce. 


Clean, Oderless, Chesp, 
| Wonderful Labor Saver 


The Koriia quia for Haedli 
in © very A shai tithes im thin 
mane y vb well anve, Hel pe 
ful Cho high ant af living, 


Aker Averaging 8 Sales 
Every Day 


| The Kerogaa la a wondertol et «Maker for meente, 
| Aker avrcogig 8 males o day, gays he ckpects bo aell a 
doen es day whee he geba ~eirly atest, Carlee marke 
B17, f En a day aad aiintf. 3. mani WeiLee: * “Fi's 
a woniler, FUL keep Pou Bley filling titi art “nin eld 
88 Weenie Phebe ber te uy logiley.'— Hoy F, Elia, 
WE Alon wold 12 firs 

Ageita @2t bua quel ou th ae thla new, bic maps rita bits = 
Prenton, AI weeps loo roe pera, Women wil 
BioUE Et, Low prime ingkis quink Bole, De preetil. Ray 
| jority aadidomeniinwto. Vour lurritory hepa. Write 
ibe for demonstra We ele oo WO kere 


Thomas Burner Co. 2847 Gay St. _Oayton. 0 


‘or me Wooulerful profile easily made 
, ot home We furnleh high grule sterk 
anil pay you &7T to S11 0 pair ond 
express charges for oll you roise, 
Filtuatrated entelos ond confroot 
PePpSee 
CATTED FOOD & PUR ASSOCTATION 
270 Wet (hth St, Thea 4 Sew York 


The unobtrusive serial rose but 
five or six feet above the hull 


net come to the surface and raise an 
aerial in order to receive radio messages 
—a loop aerial under water will do it. 
Saye Mr. Willoughby: 


Dr. Stratten, Director of the Bureau of 
Standards, amd | were at Arundel, on 
Potomac Bay, receiving signals on a four- 
foot eoll, Then it tumbled in the water— 
and 1 still heard the signals, Of course, 
when the salt water soaked through the 
insulation, the signal died out, 

[ remembered that happening, Later, 
in working around the laboratory with 
direction-finders, I was able to detect 
neighboring street-cara {by motor or trolley 
lead-in brush discharge) a mile away, and 
to follow them as they passed the Bureau. 
T could also receive signals in the sub-base- 
ment of the east building. When the 
Germans were sinking so many ships off | 
cur const, T at once began to think about a 
submarine detector that would give the 
exact location of the submarine. Then by 
using a depth-bomb we evuld put the 
Munderera out of business. 

Chur first test was made in November, 
1917, at the Bureau. We made a coil one 


anewtan turner it S008 


Dayton, O. 
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The submarine hull itself 
helped the serial form a loop 


foot in diameter with 20 turns, paraffined 
to make it water-proof, With a French 
four-step amplifier spark signala were re- 
coived from the Arlington Radio Station 
with the coil submerged about five feet in a 
large tank of fresh water. The distance 
was ten miles: wave-length, 2,34) meters, 


ee — ee ee eee a a 


| 


| i 
Toy Engineering for Boys 


bee with its gift-giving fun, gets closer each day. Boys. 
have you decided on your Meccano Outht—and talked ut 
ever with Dad? ‘You ought te. 


For all-around fun, every day in the year, get Meccano, Noth- 
ing takes ite place, because Meccano building is real engineer- 
ing. You can build thiswonderful tower with itselectric elevator 
—also the Beam Engine shown below and hundreds of other 
dandy models that work just like real machinery. 


al shai ie hace she Lg ierandl to i: pl i 
:__- iu Get mie. astre anual of Lnstructioms whl makes it 
YOU Can Build all clenr and easy. ‘Your fun starts the moment you open your 


This Eiffel Tower Meccano Outht. 


$1,000 Prize Competition 
For All Meccano Boys 
First Prize $250 
Cash 


Send for This 425 Dandy Modela—These are only three of the fascinating 
BIG $4.50 models fa can build with Meccano Along with all Meccanea 
: sili QOuthts from Ne. | upwards, you get illustrated instructions for 
XMAS SET building 325 models: then comes Book No, 2 with 100 Prize 
Models, and more are steadily being added to the system. Always 
Poafpaid if nod something new. 
afyourdepler's 


fee 


he st ek ee 


i 


of ele tn 


BLILDS:; « : a 
Railroad Care Get this SUPERB BOOK FREE —_ m 
Sdeigha ; 
Sd HE story of Meccano, has been told by the ai, 
a T inventor himeeclf in a fascinating Tuatrared back a. 5 
th Cranes ealled the “Meccano Wonder Book,” which we will oo. ed) = 
a mica mail you without charge. Contains a whole lot of = 
Drilling Machines pictures of models anc boye building them, also 
Potter's Wheels hours of interesting reading. Write for yours right 
qnrenele Bone away. maa is oa here! 
=n Sarnia 
Lathes | 
Beam Seales ; ft as 
afd stoces of others. DIVISION K. 
Prices of 71 W r NW." 

reeds est 23d St., New York, N. Y. 

Ais. G0, a & |. 

No. a Prices of 

No. I, 2 06d&Meccane Motors 

Na. Im, --+ 450° Bdactric Reversing... 4.00 

Bo. 4 corer 609 Plociria Non-Reversing 

Re UES Gig Clockwork Matar... 3.00 

Na. Sx, 7 . 17.00 

Aod opto... 1 A). 


Outhts and motors sent pre- 
paid on receipt of price if mot 
at your dealers. 
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Transportation 
the Sport for 
Real Boys 


Running a real railroad and man- 
aging a fleet of ships is a man’s job. 
But Ives Toys—trains and boats— 
enable a boy to be everything from 
section hand to president on his own 
railroad and from engineer to Heet 
commander over his own boats, 

Ives Toys broaden the boy as he 
Plays. He uses his ingenuity and 
thinks for himse:f as he learns the 
fundamentals of transportation, The 
self-rel ance he acquires while playing 
with Ives Toys helps him in later life, 
whatever his vocation. 


@ Ives 3T9} Ss 


Ives Trains—e'ectrical and mechan- 
ical—are sturdily constructed to with- 
stand boyish abuse. They whiz on 
the straight-away and whirl around 


curves, take switches and pass cross- | 


ings without leaving the track. With 
culverts, tunnels and 


operate a complete miniature rail- 
way system. 

Ives Boats are [ves latest develop- 
ment. Made of steel, watertight. 
Screw propeller driven by powerful 
clockwork motor speeds the perfectly 
balanced craft through the water for 
long distances at a single winding. 
Twelve models and sizes to chooser 

Good toy stores and toy depart- 
ments everywhere eel genuine Ives 
Toys. The name is on every one, 
Send 4c. in stamps for either our 
booklet on boats or folder on trains; 
both for 6c. The boat book contains 
rules of the road at sea, signals, 
nautical glossary and other com- 
prehensive navigation information. 


ThelvesMfg.Corporz ation 


191 Holland Avenue 
Bridgeport, Conn. 


| s loop ws, tena, 
bridges, stations, semaphores, sidings, | range, loop vs. antenna 
other acces- | 
sories, any boy can plan, build and | 


oon a given wavelength. 


| plish the same 


Our next test was with a twofoot coil 
af 20 turns, water- proofed. It was sub- 


merged im the tidal beat of the Potomac 
river. Signals were received from Arlington 


Another view of the submarme and its 
acrial, showing the simple construction 


when the coil was on the bottom of the 
river—which was about fifteen feet. 
About December 20th, a 29-turn circular 


loop, ten feet in diameter and encased in | 


a rubber tube, 


"| was made. It 
wal. had insulated 
| leads 30 feet 
mst | tong. The loop 

Was submerged 
nai. until its lower 

side rested on 
m™ io the bottom, 
Pee. making the top 
| side abeut aLx 
vue or «eight feet 


below the sur- 
face. Signals 
wire receryed 
from (YN) 
Lyon, France: 


Results, 476 meters wave. 
length, in transmitting 


Power, 500 watts. (OUT) Nauen, 
Area N-6, 2,452 sq. (Germany; and 
ft.; of H-2, 791 (NPL) San 

Diego, Cal. The 


loop had very sharp directional characteris- 
tics, both on the surface and submerged. 
In March, 1918, while looking over the 


apparatus of the French Commission, I saw 
)atuner especially designed for loop reception. 


At this time loops were designed to work 
: This made it 
Impossible to work below the fundamental 
of the loop. It 
occurred to me 


that with this =“ | 
tuner — which | \ 
had a range of \] 
wive-longths of a= fe 
from 


in to §=6| | 
16,000 meters = |) 
-it would be  _ |.) 
practical to use zg | 

a single-turn a. A 
loop to cover | hone | 
thia range of ™& Sha a, 1 
wave = lengths, | = = 
rather than to , we 
make a number 
of individual 


conditions same as in 
loops te aecor= 


curves above at left. These 
show loop performance is 
thing. uniformly good at all times 
With this in 


mind, one afternoon | made a single-turn | 
. | loop, ‘180 by 60 feet, and, using the French | 

| tuner and a four-step amplifier, I wae able 
to cover any wave-length that could be 


covers by sn antenna, 


| cLreng 
wie ein tae worl: 


Results, 850 meters: olher | 
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WE FURNISH OUR | 
GRADUATES POSITIONS 
worth $225 per month, 
Turning out men every 
week, Writefor catalogue 
(fourth ection), with full 
particulars of our 20 
weeks, Correspondence 

COUrse. 


SERVICE RADIO SCHOOL 
Dept. M, 900-2 Pa. Ave. Washinglen, D.C. 
“THE LARGEST a if TWE 


Students, Experimentera and others inter- 
Chemical Work Send for our 


Latest Price List of Chemicals, Apparatus, 


fc, ; : 
BAKER & UNVERTHAU 
WESTBURY, Li | i. We 
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Rest 
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Cormn- 
brnied. 
Convert- 
ole Axfe 
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Truck 


Unecrewing Bolts Electrically 


A New 
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New 
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400 ldeas for Motorists 


_ Clear Windshield in Wet Weather 89 


Here Are 20 
of the 400 


Practical Ideas 


Spark Plug That Can't Break. . . 
Muffler That Can't Jar Loose . . 
New Tire Pump Without Valves . 
Controlling Speed Automatically . 
New Universal Truck Body... . 
Moisten Air for the Engine .. . 


Keeping Chills from Engine . . 
Little Things for Economy . . . 


A Mechanical Cranker .... . - 
Utilizing 2nd Hand Magneto. . . 


Tinfoil as Substitute Fuse . . 


Scalfold Replaces Repair Pit. . . 
Seal Tire Cuts... 2 ee ee es 
Motor Trade Figures and Facts . 


Fuel Indicator for Dashboard. . 


Improving Motor Truck Clutch. . 
Avoiding Engine Trouble... . . 
Use for Dash Lamp on Ford .. . 


New Ford Timer . 12222222 83 


inventions and improvements to Cars, Trucks and Acces- 


THE 1920 MOTOR ANNUAL of the Popular science Monthly will be 
a5 it has always been, the biggest book of its kind ever published. No auto- 
mobile publication receives more widespread attention or is more talked 
about by its readers, This sounds broad, but it is quite true. It will ac- 
curately picture and describe about four hundred new devices and acces- 
saries and give scores of practical ideas to the reader, whether he be Owner, 
Manulacturer, Dealer or Mechanic. It will, in fact, be invaluable, to 
everyone interested in Motor Vehicles and Accessories, 


The 1920 


Motor Annual > 


of the Popular Science Monthly will’ be ready for distribution 
about January first. Authoritatively edited by nationally - 
known writers on automotive subjects, it will cover all new ¢ 


SOTICS. foes Io : 
ww 4 

Edition limited to 106,000 copies. On sale at oe ue 
the principal newsstands thruout. this country and 4’ # at, 
Canada at 35 cents a copy. ee a. iP 

a f i es 

If you wish to be absolutely sure of get- _g® # as? 
ting your copy we advise you to order rid fois 
direct by filling out coupon and send- ee Fg id 
ing it at once. A copy will be mailed gif: ra, 
to you promptly upon publication. oe ft 

Sata : wf os fa “ 


Fa Pu i ra 4 at 
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ee eae Write tadey, for T Des ane 


é-pege Lucy lipurtraned onrisl Offer ana 


Rahe-Auto and Tractor School (- Ss oh 
Kansas City, Mo, cK “LA : 


a year's subscription to Popular Science 
Monthly. 


Make your father happy by sending him | “Where —— get them all?" That's what 


the advertising pages of this issue. 


A Seutecion'cs Toy—A And More! 


The Kidphone is a complete, serviceable, superior telephone, ready 
for immediate use — for fun or serious purpose, indoors or outdoors, 
Included in the set are two transmitters, two receivers, battery and 
telephone wire, as well as full instructions. 


Boys and girls — and grown ups too, — will marvel at the c'ear 


tones, and faithful voice reproduction of the Kidphone, yet the receiver 
weighs but !4 ounce. The idea of operation is new to America. 


LET THE KIDPHONE ENTERTAIN YOU THIS WINTER. 


Price $10, at your electrical dealer, department store or from us direct. 


Departnvene J 


AMERICAN THERMOPHONE COMPANY 


114-116 Bedford Street, Boston, Mass. 


everyone asks. Look for that question on | 


P. D. Lowell, also of the Bureau, 
assisted. Together they made practical 
tests of the new form of aerial of actual 
submarines at the ‘Navy's submarine 
base, New London, Conn. Says Mr. 
Willoughby further: 


June 11, 1918, while at sea, the insulation 
on the new type of loop whee found to he 
defective and the bare wire exposed to the 
salt water, [pen 
submerging, how- 
ever, we found, 
much toe cur sur- 
prise, that the loop 
worked equally as 
well as when it 
Was absolutely in- 
aulated from the 
water. This led 
us to believe the 
| ihull of the boat 
News «=»6| Od be used for 

2 one side of the 

ss = 2 loop, We there- 
cee 476 meters, adalat 7 
oop Wa. @nEenia on | 
the same submarine, loop, and ground- 
the H-2, Power, 500 1 the extreme 
watts. Transmitting @0ds of what was 
results were almost as left to the bout, 
goxl as the receiving making final loop. 


This form proved to be by far the 
best tested. Nauen, Germany, signals 
were received when the loop was 
submerged eight or nine feet under 
water. The American Navy now uses 
Messrs. Willoughby and Lowell's dis- 
coveries far and wide in its submarine 
radio. The new form of aerial is a 
great improvement over old types. 
| In so simple a manner as this did two 
inventive young Americans get in a 
blow on German submarine warfare. 

The single-turn loop, one half of 
Which is any metallic object, works 
anywhere—on land and in the air as 
well as in the water on submarines, 
according to Mr. Willoughby. The 
“metallic object" may be the metal 
parts of a house or of any other fixed or 
movable structure. The loop may be 
used in or on the ground. 

With submarines running full speed 
in heavy sea messages have been 
transmitted 50 miles with this form of 
grounded loop; it was estimated that 
150 miles could be reached, 

The publications of the Bureau of 
Standarda on radio subjects, written 
by some of the best authorities in the 
country, are very helpful for amateurs. 
Following are two of the moat general 
land easily understood of the publica- 
tioms: 


Principles Underlying Radio Communica- 
tion. Textbook of 455 pages. Published as 
Sienal Corpe pamphlet No. 40.- Price 55 

rents. Army Signal Corpa men were trained 
| from this book during the war, 

Radia Inatruments and Measurements. 
| More advanced than the other; gives com- 

plebe data of many kinds. Price furnished 

by Superintendent of Documents. 

For either book address the Superinten- 
dent of Documents, Washington, D. C. 
We shall publish a complete list of Bureau 
of Standards publications shortly. 


——— ee 


AMELS are unique—a real ciga- 


rette revelation! That's due to 
therr quality and to the unusual and 
expert blend of choice Turkish and 
choice Domestic tobaccos! 


Camels are sold everywisere in ecbentifically 
aedled packages of 20 cigarettes : or ten packs 
ages CAO eYiarettes) fia jadi paper ow 
ered carton, We afrong/y recommend this 
cartes for the Aome or office agpply or when 
you travel 


R. J. Reynolds Tobacco Company 
Winston-Salem, M, C, 


L/ OUR enthusiasm for Camel Ciga- 
- rettes will steadily increase! They 
will not tire your taste, no matter how 
liberally you smoke! And, each ciga- 
rette will just add a little more to the 
joy and contentment the wonderfully 
refreshing Camel favor hands you so 
lavishly ! 


Once you know Camels you'll prefer 
their blend—and what it gives you— 
the most fascinatingly mellow-muld- 
body ever realized in a cigarette—to 
either kind of tobacco smoked straight! 


You'll enjoy Camels freedom from 
any unpleasant cigaretty aftertaste and 


from any unpleasant cigaretty odor! 


And, the longer you smoke Camels 
the more you'll appreciate that they are 
made to meet your taste ! 


Compare Camels with any cigarette 
in the world at any price—and forget 
coupons, premiums and gifts! 


_ KNOWLEDGE 
WINS | 


Popular 
Science — 
Monthly's 

List of 


Feie Help to Better Pay 


Popular Science Monthly's Annual List of Hooks—Pree to You—will 


Point the way. 


The Best Books on all the branches of mechanics and set- 


enor, including automobiles, airplanes, electricity, wireless, woudworking, 


carpentry, fleet metal work, ete, exarisfutlly sue sted xy experts, 


Deven’ t. 


waste time wishing you hada better job. Get on your metile, buy and 
study the books that will help you up the Ladder to Better Pay. 


Electrician's Wiring Manual. 
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Pat ivet, a, fesible puting. Warian, pet lil, $200. 


*Mbeatury Hoek of Re-iped, Pormalas and Processes. 


le Get Geeks Book of Bineigere wir jin 
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| Formufas—The Beat War to Rieke 
Esrerytis ing. Paar Priv, peiatpeld, Sah, 
Model Making. 
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Storage Batteries Simplified. 


Adtion—siiensni—Ropair—the, oe Viomer 
wW- Pugt. A Camano Treaties on Alasage Baliery 
ing = Pringtph= Rogier an Ampiioation. 
Payee Pully ol : Pring, tees, 2740). 


The Medern Gasoline Automobile. 
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Sheet Metal Work. 
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iraantavs and Magnet Winding. 
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Machine Shop Work. 
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Seid «a Postal Carl today for our complete 
List of Proctica) Books Free bo You. 


POPULAR SCIENCE MONTHLY, 225 West 39th Street, New York 


Government Requirements 
in Station Operation 


HE Secretary of the Navy has 
removed al] restrictions on am- 
ateurs and amateur radio stations. 
In the wording of the Secretary's 
order, the lifting of the ban . . |. . 


applies to amateur stations, technical 
and experimental stations at schools and 
colleges, and to all other stations except 
these used for the purpose of transmitting 
of ressving commercial traffie of any char- 
acter, including the business of the owners 
of the stations. The restrictions on stations 
handling commercial traffic will remain in 
effect until the President proclaims that a 
state of peace oxists. 

Attention is invited to the fact that all 
licenses for transmitting stations have 
expired, and that it will be necessary for 
the amateurs to apply to the Commissioner 
of Navigation, Department of Commerce, 


-for new [leense;, 


Here is the notice issued by the 
Department of Commerce: 


Before operating transmitting stations 
it is neetssary to take an examination and 
secure an operator's license—aleo to have 
on file with the district radio inspector a 
formal application for a station license, If 
there is likely to be delay in issuing your 
station license, the radia inspector cnn 
assign radio call letters when the application 
is received. 

All amateurs should be familiar with the 
Radio Laws and Regulations. This pub- 
lication can be procured from the Super- 
intendent of Documents, Washington, D.C. 
Price, 15 centa. 

All transmitting stations should be in- 
ductively coupled. Stations having what 
is known os a plain aerial, or the spark gap 
directly in the antenna circuit, will not 
be licensed where they do not comply with 
Regulations 3 and 4 of the act of August 1d, 
181z. 

The List of Radio Stations of the United 
Stites, edition of June 14, 1919, does not 
contain amateur stations. This publieation 
ean be procured from the Superintendent 
af Documents, Government Printing Office, 
Washington, D. C. Price, 10 cents. A list 
of amateur stations may be published about 
the frst of January, 1920, 

Any additional information required by 
amateurs may be obtained from the radio 
inspectors of their districts, These should 
be addressed simply as “ Radio Inspector," 
and at whichever of the following addresses 
is nearest the amateur; 

Customhouse, Boston, Muass.; Custom- 
house, New York, N. ¥.; Customhouse, 
Baltimore, Md.; Customhouse, New Orleans, 
[4.4 Custombouse, Sam Francisco, Calif: 
Federal Building, Detroit, Mich.; Federal 
Building, Chicago, IIL; 205 Citizens Bank 
Building, Norfolk, Va.; 2401 L. C. Smith 
Building, Seattle, Wash. 

The territory covered by each district 
is shown on page 63 of the Radio Laws and 
Rezulations. Amoteurs in the Fourth Dis- 
trict should address their communications 
to the ,. Radio Inspector, Custombhouse, 
Baltimore, Md. 
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__THE BEVERAGE 
ho alt- year-round sott drink 


Popular demand —— built Bevo's great plant-« 
the most perfect industrial equipment in the world. 
Scientifically lighted and ventilated, and provided 
with every humanitarian device possible for the 


protection of the health and safety of its thousands 
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TAT could be more attractive 
to the average man or boy 
who has the slightest interest in tools 
than one of more Stanley high grade 
Planes? 


Planes made and puaranteed by a 
Company who have been manufac- 
turing Carpenters’ and Mechanics’ 
tools for over half a century, insure 
a quality that cannot help but please. 


Tron and Wood Bench Planes — 
Block, Rabbet, Router, Plow, Dado, 
Circular, Fillister, Dovetail — in fact 
Planes for every wood-working job 
that calls for the wse of such a tool. 


We can only show here afew of the 
many styles and designs we make. 
Catalogue No. 345 tella you some- 
thing about them. 


At ail’ Hardware Dealers 


MANUFACTURED BY 


STANLEY RuLE & LeveL Co. 


New BRITAIN, Conn 


A Cheap and Efficient 
Film-Drying Closet 


OR the amateur photographer who 

wishes to dry a film in a hurry, or 
the professional finisher who has large 
batehes of film that have to be dried 
aunel printed in specified periods, the 
film-drying closet here described will 
be found a erect Liine-saver, 

Still heat is a poor drying medium, 
being apt to overheat and cause the 
emulsion to run. On the other hand, 
films dry extremely slowly in quict 
damp ar. A happy combination is 
fourul in this closet, which furnishes 
a slightly warmed air, which ¢ireu- 
lates in and about the films and is 
finally excluded. With proper manipu- 
lation, filma can be thoroughly dried 
in half an hour. 

Firat build the sides and back of the 
celoaet of matched boards, fitting them 
elozely together to make the cloeet as 
dust-proof as possible. The closet is 
simply a long, narrow box, upended, 
with one side open. The sides are 


TOP PLATE 
ew! 2 ha— ae 
S308 Wie OREM 


BAFFLE PLATES 


This combination furnishes slightly warmed 
sic which drica the films quickly and safely 


5} ft. high by 1) in. deep. The back 
i¢ the same height and 2 ft. wide. 
That also makes the front 2 ft. wide, 
This is fitted with doors, as shown, 
reaching down 4 ft. Line the abut- 
ting edges and the edges next to the 
jam with felt, to keep out the dust. 
A header across the front of the closet 
is inserted to make contact with the 
hottom of the doors. ; 

The 13-ft. space below the doors 1s 
used to house the heating apparatus. 
The writer has weed a small one-burn- 
et oil-etove with good reeulis, although 
mas can be used if pre ferred. Two 
baffle-plates of sheet zine should be 
placed just above the heater to-break 
the direct heat. They also serve to 
distribute and diffuse the warned ar 
to all corners of the closet. 

Close this compartiie nt with a 
tightly fitting door, hinged vertically. 
The front should be furnished with 
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STAR FAR STORAGE BATTERIES 


More Dependable Lower in Price 
The BEST Guarantee 


Liberal diacounts to dealers; 
write for porticalare 
THE STAR STORAGE BATTERY COMPANT 


Manwineierir af 
Sn Starting and Lighting Batteries 
MUNCIE. # U.S. A, 
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a Truss 
Brooks” Appliance, the 


modert aclentiba invention, the 
wonderful new discovery that 
relinves Fupture, will be sent on 
trial, SMe OboOeOUs Aprings or 
poda, 
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"Gnisgreit of Applied ai 
tr 72 Wikan Ave, Chicage 
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BROOKES APPLIANCE CO,, 2556 State St., Marshall, Mich. 


fh fausc-covercd opening to admit air o cut down e c Oo s er c¢ T Tt 


but exclude dust. For this reason 
the gauze should be very fine. 


Arrange several rows of serew-cyes 
across the width of the closet, placing Follow the Chart 
the screw-eyes about 5 in. apart, and : 
the rows about the same, so that the Make your hack sawing just as efficient as 


any olher machine tool operation. Choose 
your blade according to your work. You 
can't evt eokbrolled and heavy angle on 


wet films will not twist when hanging, 
sna! bile together. One set of serew- 
eyes 1s placed in the top of closet, the ¥ 
other corresponding set being placed ae domed papel hay coeialiptay os 
WALL hand, big quantities of a comparatively few 
: kinds and shapes of metal or smaller quan- 
eile tities of a bot of different things —there's 
: a Starrett Hack Saw that will mect your 
necds most efficiently, 


exnsuer pipe 
Get the most out of every box of saws 
you buy. Use them for the purpose for 
which they were made. 


A copy of the Starrett Hack Saw Chart “Ww 
sent free upon request. 


| THE L. 8. STARRETT CO. 


| ‘The Werkl's Greatest. Tealmakera 
| Blanolweturera of Hack Sawa Uoencelled 


ATHOL, MASS. 
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Complete diagram of the film-drying closet, 
The opening is covered with dust-proof gauze 
in horizontal strips seross the closet 
four feet below, opposite the bottom 
of the doors. 

The outlet pipe for carrying off the 
exhaust air can be made of comman 
putter-pipe inserted through the top 
of the closet and leading out through | 
the wall. Where there is not suffi- 
cient draft to carry off this wet air, a 


fan can be arranged, as illustrated, |" i‘ | aca 
that will do the trick nicely. Make an aia, 5 f—V pet | 
air-tight jointed box about a foot |) ie | ‘ 
square, into which the pipe fits. A | = 

metal fan is turned by either a small | : 


electric motor or by the simple ar- — 1 | | 


rangement of the weight and pulley Pa ' Your Opportunity iy ew Seared Eee 
wheel shown. The writer, who has 


not access to electricity, has obtained ale Charging Gatiite 
: (bade rake, AL, oo ewcke, | Seed 3 phase, AC, Pedy, " : 
‘ood results with the latter. Lee R. Py BL. with paliey Maitery Cha Bir, 1750 IPD complete | TS EPeTEtE On A.C. 80 crcke single hao 


eriths Homer med pedbesy 


Simply arrange the pulley and drum | Ug Bie $2450 | sss oan $16.50) - EA) 1 wo Hn 4 0.000 
so the belt can be belted to the pro- || Wy Riera, 338-50 | os om $21.00 | - ; po £0 FN a A 1 a, a GSC) 


Ler pulley through two amall holes ss a 50) '=* | 
the box. By winding the weight 1% pada, We aesier $4§.50 eae SOLED 7 $72.50 Mt oat, eheot ode - $75.00 
up with a crank it will slowly drop if |B 1 ESM $67.50 | a vee tn $38.50 ne eee $85.00 
not too heavy, and revolve the fan 2 Fe $108.50. 1h oa oe. 3D) © 98450 | mts trem tom $85.00 
“FP: 50 il : 


iF 
rapidly. Be sure the fan revolves in —_ Eo! 

the right direction to carry off the air |? reine dope 240 anRR 14. Php oped, Ue 
instead of forcing it in. 5 iain uae 2164-50 nig i €A5 OD ari Bh 936-50 | ee ees? 15-00 

Fasten the films in the closet at , WHITE Fou EATMGG, URGMNE I MOTO MAb QOERTOR 

both ends, so they will not swing—the : oie 3 
clastic band Arrangement shown makes 
a simple but effective method. Then | ie 
start a gentle heat, and, if there is | ter y : = ts 


no natural draft, start the fan. Close SHIPPING TERMS: 25 See eed ot woe, Seen eB Oy oe 
DIST RIPUTER : 


the doors tightly, and in the course of | > fe uaddate eo 
half an hour or so your filma will be | E oo CHAS. H. JOHNSTON, Bor14 , 
ready to print.—L. B. Ronpixa, | — 
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ALL STEEL 
WRENCHES AND TOOLS 


Volversal peeenition is those principles 
Of moamaiiductarn which inare bo the ier of 
Mossberg products the alenost im alae 
indinservice, Such hos been the standard 
of material, workmncehip acul guaranties, 
and surh bas been the apprecintion of 
inalttiude of satishedd emstomers. 


ILLUSTRATED HEHE ARE: 
Mossberd Seacket Set, Wo. 17. for Ford Cars, 


Se, 74h, Adjmetable Wine : ileeecl ll hamdle 
minnches, fan 12 ineh. with apr’) berace. 


Bao. $48, Reverse and rake Pedal Ten- 
ee Wrench, ood Ne. G0 Wheel 


Moaiberd All Steel Serker Wreach Set, 
Ne. ah, which contsins an sesurtment @ 1h 
Bokes, GnveTas) fobnt nnd apes! brace 


Send Jar com pede cofaleguc aed Particulars 


FRANK MOSSBERG CO 
WRENCHSHITHS FOR 20 YEARS 
ATTLEBORG, Mass, USA. 


8 grip upon the 


Improving the Soldering-Iron 
for Open-End Splicing 


USEFUL improvement that can 

be made on amy soldering tron 

is shown in the accompanying = illius- 
tration. 

A hole about * in, in diameter snd 
fin, deep is dr elles in the side of the 
iron and filled with solcler. lt is a 
time-saver for rapidly soldering twist- 
ead-wire joints, In this particular 


La ova Ta OEED 


e 


*. OPEN-END SPRUCE 


Soldering on open-end wires 
is made more easy if a hole is 
drilled in the tip of the iron 


case, splices of the open-end variety 
may be made with much better results 
than by using the tip of the iron for 
soldering. 

The iron is heated until the solder 
in the hole melts, and then the splice, 
covered with soldering paste or acid, 
is dipped inte it, 

This makes a well soldered and sub- 
atantial joint im a remarkably short 
time.—Petrer J. WL. CLUTE. 


An Easily Made Holder for 
a Short Eraser 


HIN erasing large drawings 

the fingera often become 
cramped, especially if one is using a 
short or SI nik seks a 

A holder, which you can make, will 
allow the user to get a firm grip upon 
the erasing material, This holder will 
alao take small anc otherwise assorted 
pieces that would otherwise be thrown 
AW. 

Whittle out two pieces of wond 
somewhat after the tines of a clothes- 
pin. Place them 
together and at 
one end «ub a 
notch, “The oppo 
aite ends should 
he slightly hol- 
lowed out and 
niche to pan 


RUBGER.. 
Ar Dy 


eraser. They 
slisiulel ft togeth- 
er, the noteled 


Wien erasers Wear 


ends being gown, you need a 
emailer than the holder: here it is 
ot hers. 


Fit a brasa ring around them as 
shown in the illustration, find bind the 
notehed ends together with an elastic 
bane. Fit the eraser in the jaws anil 
then slide the ring alone until rt grips 
the eraser firmly and tightly between 
them,—L. B. Horners. 
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Ever User of Tools 
Will | Appreciate 
iThis Handy Bag: 


=Made of Harness Leather—: 
Strong and Durable 


Combiam all the good features af the rarioua @ 
eommok bevther bags, Btromely huile for rough 
iar. Bottom la three piv ged ater) studied. | 
Has saw sel bit holder, bowed strap. and shoulder 
strap with pad, A mighty good, all-around tool 2 
ibag. Six siees ranging from 14 2 45 inches to M4: 
ix Bb imebes. Show this ad to er rr oat and nak: 
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EXPLOSION WHISTLE 
* Fer Mator Cars and Trucks 


The surest preventive of accidents, (Cer- 
tain in operation and never wears out. 
Ceanmiecd fer po years. Your dealer haa i. 


BUELL MFG. CO. 
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We ore miners ancl chippers of Crude Asbetos 
inany quantity. We produce all grades ot our 
world fameus ELL LL ASBESTOS MINES, in 
Conada. We also eorl brea, my AE iste 
weave Cloths, and make all sorts of 
products, 

For anything you want in Asbestos, turn to 
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& Good Way t6 Esep Chat | 


Warm 


y | ia very inconvenient when you are 
using the gluce-pot, suddenly to find 


that the glue has grown cold and eon | 


genlesl. 
By making and using a glue-warmer | 
like ee one | 
a shown in thei 
— AI HOLES 
— | Ee lustration, you 
can eliminate 


this trouble, 


rary tin CAT, 
& piece of wire 
netting, and a 

candle pang the 
only materials 


NCOORsAry, 
Set the cane | 
dle in the low 
easily mada giuewarmer °F Can, thewire 
that produces pesules netting be- 


tween the 
cans, the glue pot on top of this, and 


the other can over the whole thing | 


to retain the hest.—J. H. Moore, 


The Rerrel Transformed Intaa | 


Wagon-Seat 
CALIFORNIA rancher avin | 


& wagon seat from one end of 5 


laced on 


kerosene barrel, which is |! 
by 4 in. 


the Eline ends of the : 


4 Maw i PAY 


ere is the or ginmnl bucket.#eat. [tia made trom 
Alena barrel and fills the bill nicely 


strips of wood that form the detach- 
able floor of his dirt-wagon, 

‘The barrel is sawed off just below 
the center, while a second cut is made 
just above the third hoop, and a third 
cut just above the first hoop, leaving 
the bottom intact. The hoops are 
then drilled over each stave and a 
nail driven in and riveted or clinched 
inside. The second and third hoops 
are cut, the ends reaching the edge of 
the staves, 

The top is patided and coverce, with 
canvas, which | 
strong tape. The whol makes an up 
holstered easy seat, that is readily 
placed on and off the wagon. The 
naes to which this seat can be put are 
inoumerable, and it relieves one of 
that tired feeling which ia often en- 
cournged by the common type of 
hoard sent.—CHanLes VW AcNen. 
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Look ahead— plan to 


put your own key in your own front door 


And don't lot your cheice of building materials stop with the 
selection of wood and atone. Choose your hardware. Select 
locks and hardware woich will be in harmony with your home, 


In Sarpent Heriwere,  rotee thon end AttirEct yore Ae CnTe~ 
bined with durability. vor urarcnitect hiows thisand wail vouch 
for the solid quality and guperd fnoieh of all Sargent procduocts, 


Select with him, from the Sargent Book of Designs, the pars 
ticular deaien which is in keeping with your home. Thera you 
will fad many tasteful patterns which were created by Sargorit 
designers to harmonize with the highest architectural and dec 
erative flandarnds, Wewili send you a copy on request 


Sargent Door Closers 


ta. aera ome there afte deaara that 
Bhoukd be Sept cinsoill—bock-stnir door, 
gtorm door. cellor deer, lavatory of cleei 
dear, Gargent Door EClosera ada to the 
qciek wed lig ie 
ajar, oo slamming ond banging. 


Of the mee doers 


SARGENT & COMPANY, Hardware Manufacturers 
50 Water Street, Now Haven, Conn, 


“<1 Cut 27 Cords 
of Wood a Day” & 
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They Give You 
Fingers of Steel 


The handy man will be 
handier with a pair of “Red 
Devil” Pliers. The me- 
chante will find them indis- 
pensable, 


For amateur wse in the 
houschold they can be ap- 
plied in hundreds of ways. 


For the professional no 
other single tool can be 
used more effectively. 


Made in over roo styles. 
There are “Red Devil” 
Pliers for general and for 
special use, 


All “Red Devil” hand tools 
are honestly made, made 
towear. They will last a 
lifetime. 


\Red Devil 


Ce 


Electrician's Tools 
Pliers 

Glass Cutters 
Hack Saw Frames 
Hack Saw Blades 
Auger Bits 

Chain Drills 

Ete., ete. 


Send For Tool Booblet 


Smith & Hemenway Co. 


Incarparatedt 
tH Breadwarp New Yark, H. Y. 
Facterigic Inniagion, HJ. 


Try ' ‘ Bed Beni" Corrugated ioc L 
askers—asix potnt contact, kold 
fash 


Mortising a Kafter to Gain 
Strength 


HERE is a right and a wrong way 

to do everything, <A rafter, for 

Instance, can be mortised into a timber 

in such a way that it will weaken the 
airucture instead of st rengthe ning: it. 

In Fig. 1 the mortise ia shown cut 
at right angles to the surface of the 
timber. This is 
bad, because if 
the rafter 1s dis- 
turbed from its 
intended posi- 
tion in the mor- 
tise its end is 
likely to bear 
heavily against 
the abort end of 
the timber, «ane 
with the grain, 
thus tending to 
shear it off. The 
rafter also has 
been squared off 
with its straight 
edge, which 
causes It to bear 


entirely at the En klar arom 
' " , way Torn IS€ & raitec 
eee oF the gnd the reason why 


In Fig. 2 you see the sume mortise, 
but the end of the rafter is shown 
ut at an obtuse angle, which allows it 
lo act as a chisel. In this way it is 
linhle to pry up the timber end if 
foreed out of line, 

Fig. 3 illustrates the best method, 
because the end of the rafter, which is 
cut ab {0 degrees with its upper edge, 
butts firmly against the end of the 
mortise cut at the necessary angle. 
By this method the shearing force i 
reduced and so is the chiseling fores, 
The downward pressure is more evenly 
distributed than in either of the for 
mer methods — L. B. Koppins, 


It Pays to Burn Headlights 
in the Daytime 


EXT time you see an autone- 
bilist driving along the street 
in the middle of the day with his head- 
lighta turned on, do not vell at him 
berause you think him either stupid 
or carcless, Perhaps he knows what 
he is doing and is trying to increase 
the life of his storage battery. 

There is a8 much danger in an over- 
charged storage battery as there is 
in one W“lowed to run down. On 
long trips during the daylight hours, 
When the caris operated at speeds of 
twenty-five miles an hour and over, 
the battery is liable to be overcharged. 
When this occurs, the battery over- 
heats. Automatic cutouts sometimes 
do not work properly or quickly 
enough, and burning the lights during 
a portion of long trips is an added 
precaution which may save the motor- 
ist the price of a new battery. 


BATTERY GL) CHARGING 
PAYS BIG PROFITS 


Winter Brings Biggest Profits 
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KANSAS CITT, MO, PITTSAURGH, PA. 
2221 (hokland Ave, 2221 Empire Bldd. 


How. to Make a Door-Check 
from a Bicycle Pump 
Win only a little transforma- 


tion «a small hand bhicyele 
putop may be pressed into service as 
a door-cheeck. 

A thin, narrow strip of strap-iren 
or brass is soldered to the bottom of 
the pump, SPRING 
andl bent #8 i 
shown in 
the illus- 
tration. 
This is then 
punched 
fora length 
of toen- 
rape wilt. 
The threaded connection at the 
air outlet is removed, and the end fat- 
tened, and the cracks filled with sol- 
der to strengthen it. This is also 
punched, 
~The wire is then run through the 
holes provided, and bent, after which 
the ends are flattened and bored for o 
amall wood-ecrew. The wire running 
through the flattened end of the pipe 
is bent forward slightly to prevent its 
working down. | 

This device works best when a 
i ii is usecl on the door, and with 
this arrangement a much stiffer spring 


The spring at the top of 
the deer helps the pump 
to do its work properly 


Eat FLATTENED AND 
CRILLDG PO SCRE A 


Hew the pump is transformed into a 
door check is seen by the illustration 


can be used, and at the same time, 
with the check, prevent the door from 
SLWVVTLETHE. 

This check works well on windy days, 
sine it prevents any rapid opening or 
shutting of the door. The plunger of 
the pump should be moderately dry, 
in order to allow some leakage of air in 
the chamber.—DaLe Van Horn, 


A Spray Irrigation Post for 
Thirsty Crops 


"HE growth of spray irrigation in 

tthe past ten yeors has been plie- 
nomenal, Hence, any deviee that. will 
aid a system that has developed from 
the lawn-aprinkler of the city dweller 
to overhead irrigation machinery for 
éupplying water to entire fields of 
growing crops merits consideration. 
The accompanying illustration shows 
an anchorage for suspending overhead 
sprav-nozzle lines. An overhead spray- 
nozzle line can be supported by tele- 
phone-poles from & to 10 in, at the 
base and from 6 to 4 in. at the top. 
Wooden posts should be pamted, with 
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guide the making of Simonds Saw Steel, whether 
employed in fabricating our many types of saws 
for metal or wood cutting—or for the hardened, 
tempered flat plates we furnish of this same 
stecl, ground to the specifications of other manu- 


- facturers. 
| Ly This super-care exercised in producing Simonds 
/ Saw Steel insures a quality that is edge-holding, 
yj Wear-resisting and uniform. 
) Your inquiries are invited for Saws or for Steel 
|) Plates. 


' Simonds Manufacturing Company 
ej) “The Saw Makers” Established 1832 
: FITCHBURG, MASS. 


Chieagno, Tl. Montreal, Que. 
Lockport, N.Y. San ranciseo, Cal. 
New York City Portland, Ore. 


4 ‘iemphis, Tenn. Sratthe, Wnsh. 
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Getting Closer to Capacity 
As things are in industry to-day, the 
capacity of a machine is not so im- 
portant as getting an output some- 
where near that capacity. 

Veeder Counters show the operator what his 
machine can produce by recording what it 


does produce — and what rate-of-work 
standard. 


You easily bring-up closer to capacity when you equip with 


—because you know what each machine is doing in 
time to make it do more—if the standard for the job calls 
for more. 

The Revoluton Set-Back Counter 
records the output of any machine where 
a shalt revolution indicates an operation. 
Sets back to zero from any hgure by 
turning knob once around. Supplied | 
with from four to ten fgure-wheels, as | 


required. Price with four figures, as rh | 
ustrated, $9.00 (subject to discount). 


Ceri less then ane Peal sare, 


The Number 14 Rachet Counter at left registers one 
for each throw of the lever, recording number of machine 
operations, Suppbed with outside stops which regulate 
the throw of the lever, and having return spring action 
which automatically returns the lever mto postion for 
the next count, ‘The lever is adjustable, allowing the 
counter to be 1 atany angle. Price, $2.25. 


Cul nearly full size, 


Most any machine you’ re interested 
in can be equipped with a Veeder 
Counter; the Veeder booklet shows 
the instruments. Copy on request. 


THE VEEDER MFG. CO. 


44 Sargeant Street - Hartford, Conn. 


tar or treated with creosote, ‘The 
posts should be elevated higher than 
the lime. The bases of the posta 


| should be set in beds of conerete about 
18 in. in diameter and 3 ft, deep. 
The end posts and cables should be 
well anchored with guys fastened to 
wooden or concrete deadmen. <A 5-ft, 


The secon’ spray morzle is support- 
ed by deadmen weighed by an anchor 


anchor rod should be attached to the 
dendman and extended above the sur- 
face, with the eye where a turnbuckle 
dnd & gfuy-wire can be attached. Single 
quvsare wed where the topa of the end 
posts of several lines can be connected 
with a guy-wire perpendicular to the 
nowele lines; otherwise double guys are 
wed. The distance between the dend- 
menand the post should be equal to at 
least one third the height of the base 
af the poat.—s. BR. Wovrenrs. 


Covering Steam-Pipes to 
Save Heat 
Paes steam=-pipes with a 


/ specially prepared coating or 
deeve to prevent the waste of hent 
where it 1s not wanted is a precaution 
observed by many plumbers. 

The method bere illustrated was 
idopled in a case where a stewm- 
Pipe was run in the open to heat a 
Fhed for temporary work, While, in 

TWINE 


PAPER ROPE ~ STEAM PIPE 


Old newspapers wrapped around the steam- 
pipes will retain heat that is usually wasted 


this case, it was only a makeshift, it 
might be neatly done and used per- 
manently. Paper may be used inside 


| and cloth outside where weather con- 
| ditions would not permit the use of 


paper, 

First the pipe is wrapped with an 
oll rope, small in size, in spiral form; 
then old newspapers are wrapped on 
the rope and loosely tied with twine 
or a cord.—CHar Les R. Fisier. 


Attachment for Holding Taper 
Shank-Drills in a Lathe 


HE illustration shows a steel 
sleeve bored and internally threacd- 
ed to fit the apindle of a lathe at one 
end and the other end bored out to 
take taper shank-drills, .A slot 13 cut 
for the insertion of a drift the same 


BORE Sur To Fi SAME. #5 
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TAPER SHANK DRILLS = LATHE 
- SFI OLE 
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FITLATHE SLOT FOR DeIrT 
SPRNGLE DRILL ROD 


a Jin thia manner canoot alip aff and break. 
Pah lt il ame cnc a Salah 


asin a drill-press sleeve. This allows 
the use of taper shanl-cdrills on a live 
spindle of the lathe, 
The sleeve may also be used on the 
tailatock by being serewed into the | 
attachment shown at the right. ‘The 
outer end of this is threaded the same 
as the lathe spindle, and the other end 
tapered to fit the taileteck. The} 
shoulder is drilled for a piece of crill- 
rel, which resta against the lathe-bed 
and keeps the attachment from turn- 
ithe. rilla held in the tailstock in | ls ae * S 
this way are in no danger of slipping 5 —_— ae i ervice z 
off and being broken, as is the case re ae 3 fe that 1s reflected in 
when they must rest against a dead BR a ARR | work accomplished, 
center.—H. H. Barker. A Pees eee mY paid , 
een) eee 8 | Service 
A Circular Saw Must Not Be ef ee EC thatis evident through 
Neglected ef | length of time. 


7 ERY often a circular saw will be- : ’ “— tA ses Service cage 
come cracked, and if it is not i @ | | that has satisfied 


taken care of it is apt to break while three generations. 


in use, Buch neglect has caused many ee hid 
a fatal aecident. Brown & Sharpe Mig Co. 
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When a eaw ia found to be cracked 
it should be repaired immediately. 
First find the ex- 
treme end of the 
erack by the-fole | -= = 
lowing method: — = 
place several | 
drops of oil on | 
the saw near the 
crack, thorough- | 
ly rub it anound, ¢2 
and wipe off all 7 
the oil that is 
on the surfaee, 
of white-or light- busines: for one using it 
colored chalk, 
coat the surface of the saw, The oil 
will come out of the erack and dis- 
color the chalk, showing the extreme 
end of the crack, which is othe;wise | 
often invisible. 

At the extreme end of the crack 
make a mark with a priek-punch, and 
with am 4¢-in. drill bore «a hole 
through the saw, The hole in the steel 
prevents the crack from going farther 
Into the metal, and the saw ean be 
used with perfect eonfidenee that it 
will not break.—Hanoup I’, Nurr, 
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The Disston Family 
of Quality Tools 


Here are some of them. Esch tool of our big Diesten family is 
ete are 
of the same quality that hos made Disston Saws the world's standard 
for almost cighty years, 

Ge Hundred of our 3,600 workmen are engaged in the making 
of Steel in our own mill, all within the walls surrounding our 61-acre 
plant. so 

Each kind of tool is made of a speciol mit of steel, peruliany 
dapted toe meet the requirement of that particular tool, which, 
together with scientific hardening ofa tempering, gives greatest 
efficiency. 
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Diseton Sawe and Tools are sold by progressive 
deoteracvervirhere. Weite fo ae for informa- 
tion off foe food Af whe yo are oe 
Infereetoad: 


HENRY DISSTON & SONS, Inc. 
Pil 


A Flower-Pot ona Birch-Tree 


Stump 


THEN a weeping birch! died, its 
owner decided that the white 

bark would look well made over into 
a. rustic flower-tub for the lawn. He 
eut the tree off about 18 in. from the 
ground, and mounted a, small tub on 


Now is the time to turn that old 
tree-stump into «a flower-pot so 
that it will be ready for spring 


the stump. A large pail would have 
answered the purpose equally as well. 

The branches of the birch he split 
lengthwise, and nailed the halves 
vertically against the side of the tub, 
pointing the projecting ends both 
above and below. With four smaller 
branches he tied the bottom of the 
tub more firmly on to the base of the 
Tee. 

The receptacle now being ready, its 
builder filled it with rich soil from the 
gardenand planted it with spring flow- 
ere, changing these to summer and 
autumn varieties with the different 
seasons. On account of the upstanding 
fringe of birch, long-siemmed flowers 
lank beat in this receptacle. Even 
without plants, the bright color of the 
bark makes this vase-like contrivance 
a very striking ornament against the 
green lawn.—C. L, MELLER. 


Old Files Make Good Ice-Picks 
for the Refrigerator 


TORN-OUT files are discarded 

, by the thousands every year; 
and yet, there are countless ways in 
which they might be used. 

On account of the fine steel used in 
a file, an ice-pick can be made that 
will be as good as any manufactured 
product. 

If you have an old 8-in, three- 
cornered file, grind it smooth on an 
emery Wheel, at the same time round- 
ing off the sharp corners and bring- 
ing out a good point on its end. 

Leave the ferrule inits original shape, 
and when the grinding is finished, place 
the handle just as you would on a 
file—H. PF. Nerr. 
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7 OU can = your motor snappy and full of “ pep” by preventing 
the accumulation of carbon. 


Don’t wait until your engine 1s 


Use Johnson’s Carbon Remover 


every 500 mules, then the carbon is removed while it is soft and 
powdery, eliminating the frequent grinding of valves and keeping the motor always 


clean. 
—and the cost ts trifling 


~JOHNSON’S [ARBON REMOVER 


Johnson's Carbon Remover is a periectly harmless 
liquid te be poured or squirted into the cylinders, Millions 
of cans have been used with satisfaction. It simply softens 
the carbon, then the heat from the engine pulverizes it and 
it is blown out of the exhaust. Johnson's Carbon 


Remover contains no acids and does not affect lubrication. 


(* More MM Mileage 
—_ Tubes and 


No experience or labor required—you can easily do in yourself in ten minutes 


It 18 the easiest, cleanest, safest and most satisfactory 
remedy for carbon. It will save you from $2.00 to $5.00 
ever any other method without laying up your car, A dose 
of Johnson’s Carbon Remover—the engine laxative— 
will stop that knock — quiet the motor, and give the maxi- 
mum power with the minimum amount of fuel. 


JOHNSON'S 
Hastee Patch 
This is the ideal repair for tubes, casings and 
Fibber poods of all kinds. No time, labor of 
heat required. A patch con be applied in three 
minutes and it’: so simple a child com wee tt. 
(aves equally goo resuliz on A pin hale 
pumcture or a& Large blowout 


JOHNSON'S 

Black-Lac 
Here is a preparation with which you can make 
your gray, dusty top and side curtains look like 
new. johnaon’ ¢ Hlack-Lac is unequalled for 
blackening fenders, rims, bowl, lampea—andd in 
foci, all worn mcial parts. Prevents rust anil 
keeps your carina high state af repair. 


JOHNSON’'S 
Radiator Cement 


will stop lenks immeciately without living tpt 
the car—no mechanical experience required. It 
is abeolutely harmicss in every reepoct. It 
isn't a make-shift it's a permanent repair. 
It wall ordinarily seal a Jeak in from two to ben 
mintites. A half gant is saiflicient for a For. 


For Sale at Leading Hardware and Accessory Stores and Garages 
ee S.C. JOHNSON ESON De PSM, Rak ER >~———————eEeE 
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Gives i. Beauty to Record Moxie 


BOONES that are repr olneed truer, finer, sweeter.” “ Musie 
that in beth spirit oid letter is reatated with presice 
beauty.” “All records transcribed with greater fidelity.” 
Golden opinicns like these are showered on The Brunswick 
by its hearers everywhere. And why ! 
Because, with its many cther betterments, it has an exelu- 
sive, new Method of Reproduction, 


Method of Reproduction 
This Method of Reproduction for which the Brunswick 
Phonograph is famons, imeludes two seintifie features — the 
Ultena andl the Tone Amplifier. 
The Ultona 


The Cl Lond —= 4 Hew day creat ion — is A tome ari ailaptable 


5 Lm i, a 
pat ow 


: neni 
: {| to plaving anv make of reeoril. 
: With but a slicht turn of the hand, it presents the eorrect 
at weight, precise diaphragm anil proper needle. 
re | if The Tone Amplifier 
‘Wis 4 The Tone Amplifier ia the vibrant all-wood throat of The 
wil a i: Brunswick, . 
MS : i It is oval in shape and made entirely of rare moulded 
. ' it i? hollywood. 
: = a No metal tonehes it. 
i allt By it, sound waves are ansjectad inte full rounded tones — 
cele i : é tones that are richer and more natural, -. 
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oF Bcrcy tn fe Proof of the claims made by the many proud possessore of 
po ' Bronawick phonographs may be had at vour nearest dealer. 
a Ask to hear your favorite record played — TODAY. 
fi f 
. (| | Ask your dealer for a free copy of “What to Look For in Buying a Phonograph.” You 
i fr will want this interesting instructive booklet before you buy because it is authentic. It 
; | was written by Henry Purmort Eames, LL.B, Concert Pianist and Lecturer, Director 
: “a Pianoforte Dept.. Cosmopolitan School of Music, Chicago. 
| / 
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Hints for Applying 


HERE is no need to rub Colgate'’s lather in with the fingers. Don't do 
it—it only adds “mussiness” to what might be a genuine pleasure. 


With the Stick —After wetting the face pass 
the atick over the cheeks from ear to ear and 
back ogain, them under the chin; once across the 
upper lip. This gives soap enough for any but 
the heaviest beard. Work up the softening 
lather on the face with the wet brash — using 
hot or cold water. 


Lather with Colgate’s— Then Shave with Comfort 


COLGATE & CO. 


New York 


Eat. 1806 


Shave this way — and learn comfort 


With the Powder— First, wet the face with 
the brush, Separate the bristles alightly with 
the thumb and sprinkle about one-third of a 
thimble full of powder on the brush — you soon 
learn the exact amount you need. The lather is 
quickly worked up with het or cold water —on 
the face. 
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With the Cream —If you prefer to apply the 
cream to the face, always wet the face firet. If 
you squeeze the cream on the wet brush, wet 
the face first. The plentiful fragrant lather is 
then worked up on the face with the brush 
—using either bot of cold water according to 
preference. 


